

















A PRACTICAL JOURNAL OF MACHINE CONSTRUCTION. 


The planer and the shaper may be used 
a great many different ways and for 
ry different purposes. Among other 


at the first cut, but seeing the rack s flat tool cut that just touche 





made up my mind that about 3-32-inch little high at that stage of prox 


ings the planer table may be used for 
n anvil, in which case the first man who W4S more like what I wanted, so | started then took a light scrape, w! 


ries to do a job of planing on the mal with that depth of cut, having first leveled reach the bottom my first 


up the cross-rail as near to the grand © started, however But a cor 


average of the humped table as I could = scraping cuts put the table all 


eated machine will do well to look 
bout him a bit. 

\ 6-foot planer in a reaper shop had 
been used for an anvil for riveting and 


guess. The 3-32-inch depth of cut touched nice shape, and no one but 1 
the table for about two or three feet inthe knew that my first cut of 3-3 
straightening sickle bars. The sickle-bar middle when I first started, and as the too deep or a planer table 
iob, which involved a good deal of ham- ‘"t proceeded, the table began to drop full quarter inch 
mering on each one of eight or ten thou 
sand of those articles, was done, and | 


took the machine to do something con 


Se i ee 


siderable in the way of a job which 
wanted to be planed as well as possible. 
The foreman said he didn’t think the 
planer was in very good order, as it had 
been standing still for several months 


— 


I told him I could make flat work and 





true work on any planer that would run, 
so the foreman walked away with a grin 
as I proceeded to dig the planer out of 
the dirt, lace the belts on, bore out the 
oil-holes with a breast drill—the shop 
used oil that was “just as good as lard oil 
and a good deal cheaper,” and which had 
a way of filling oil-holes with solid plugs 
of cement that nothing short of a twist 
drill would remove—and along about 
noon I had the table running and the 
saddle so I could move it on the cross 
rail. After dinner I filed the big lumps 
off the table and put a fine point tool in 
the tool post, tried the table and found it 
over a quarter of an inch crowning in the 
length of the bed, and a sixteenth or so 
higher on two of the corners than on the 
other two. I showed the foreman how it 


was, and after some talk he consented to Fig. 1. LINK SLOTTER, ROGERS LOCOMOTIVE WORKS 


have the table planed up. My first 
thought was to put in a diamond point down, and I followed it down with the \ planer table always we 
ind take that '4-inch crown off all at tool, so that the cut grew longer and higher in the middl 


ne cut \fter I had the tool in, I took longer as it worked across the bed, and cause driving pins 


old of the belt and noticed the big gear finally touched all the way but about 6 in the table always stretches tl 

ad a lot of play in the rack-teeth, and inches at each end when the cut was all less the stake holes are quite de 

hat made me take a look along the face the way across, and when I shoved the _ tersunk, as they commonly 

nd side of the rack under the table, and saddle over to the back edge where I in late practice That wa 

I saw that was humped up in the middle — started first, I found the tool as it stood things were done at first. Thi 

oo, same as the table was on top. If the for the first cut would touch each end of | of a planer table, which 1 

table had not been standing about the the table and was clear in the middle by always greatest in the middl 

middle of its travel. so that the rack stood about a thirty-second. I leveled up the and if a table is very much ou 
inch high over the gear and made it cross-rail again, and ran the same cut rect thing is to start a small « 


so loose that I noticed it the first pull T across once more I tried the cross-rail it three of four inches on one 





that 44-inch crown off the top of the table with the table, and then took 


high in the middle I began to think, and high corners, which were onl 


ibout right 
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Special Planing Jobs. gave on the belt, | should have taken all again, and found it stood 


a heavy 


d the two 


y a very 


eedings I 


h did not 


cut where it 


iple More 
flat and in 


ivselil evetT 





rowning, 


let oth be 


} 
t 


in the holes 


e top, un 
eply coun 


ice now 


it the way 


ut and run 


ide of the 
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middle groove 
and take the 


on the other side of the middle groove, 


not starting on the back edge of the table 


and going all the way over to the front 
After this strip in the middle of the table 
the tool 


post and try the four corners of the table 


has a cut over it, set a tool in 


and the middle, and take a cut all the way 


and be sure not to take too much 


across. 


and then pull the tool over 


same cut the same distance 
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fixtures being built to bring the work to 
the right hight. The gear of these planers 
was changed to make both screws right- 
hand, long ago, but they should never 
have been made right and left, and I do 
not think many planers now built have 
right and left cross-rail elevating screws. 

It is extremely annoying to have work 
come off a planer thicker on one edge 


than the other, crosswise. In such a case 





Fig. 2. LINK SLOTTER, 
the first time. If 1 had taken that full 
quarter off the sickle-shop planer table at 
the first cut on the back edge, the tool 
would have just touched the whole length 
when it worked across to the front edge 
of the table, and I would have had to take 
a cut a quarter inch deep off the ends to 
reach the scoop cut in the middle on the 
back side where I started the cut, which 
would have been good-bye to the old 
table, because there was hardly enough 
left 
by as it was. 


metal over the T-grooves to swear 


\'p to within a short time, some of our 


leading makers located both the bevel 
pinions on the inside of the bevel gears 
which drive the cross-rail elevating 


screws, thus necessitating one right-hand 
and one left-hand screw. This was done 
with the New 


making things “look right,”’ which ac 


solely England idea ot 
counts for most of the absurd crooks in 
design to-day 
that it is 
difficult to cut a right-hand screw and a 


American machine-tool 


Every lathesman knows very 
left-hand screw that will “match up” with 
each other, and the consequence was that 
these planers with right and left screws 
could never be depended upon to keep 
the cut parallel with the table-top 


eral of these machines were put on one 


Sev 


job where the utmost nicety of planing 
was demanded, and the cross-rails were 
locked fast to the uprights and never al 
raised or lowered, 


lowed to be special 


ROGERS 


LOCOMOTIVE WORKS. 
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PLANING WORK ON THE 


the first thing is to see that the elevating 
screws are straight. If they are, and one 
is right and the other left hand, then make 
a pair of new screws, cut in the same 
place on the same lathe, and change one 
gear stand on the top girt so as to run 
If the shop 


will not permit so much machine work, 


both screws the same way. 


then take time with all jobs that have to 


be turned over and planed on both sides, 
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to try the cross-rail with a surface gage 
on the table with the needle against the 
under edge of the cross-rail dovetail, and 
paper up on top of the low cross-rail hook 
until the rail comes right by the surface 


igre 
A Baldwin Locomotive Works planer 


was shown in this paper in which the 
tool slide was connected to a radius link, 
thus enabling the machine to produce 


trough-shaped surfaces. Fig. 1 shows a 
variable radius fixture used in the Rogers 
Locomotive Works, Paterson, N. J., for 
slotting locomotive links inside to a true 
Fig. 2 is the 


is the sole plate of the 


arc, and another view of 
tool. A 


fixture bolted to the slotter table, which 


same 
remains stationary while this link fixture 


is in use. This sole plate has, extending 


in front, a long radius arm. B the swing- 
ing part of the fixture on which links in 
process of shaping are clamped, is jointed 
to A at C, with such a joint as is used 
in proportional dividers, which can be 
adjusted to The 


outer end of the radius arm is supported 


any radius required 
by a wooden horse, evidently made for the 
A fracture seems to have been 
the 
On top of the top member B 


purp¢ se, 


repaired by four bolts and two side 
plates at f 
of this fixture, a pair of links L L are seen 
supported on parallels, to give the slot- 
ting tool room to pass down. The clamps 
and bolts were removed to make a clearer 
To give 


picture of the principal parts. 





FLOOR, POND SHOPS, PLAINFIELD, N. J 


member B a suitable 


Fig. 1, 


this top 
feed, the screw E&, 


swinging 
is journaled in 
a stud, which stud swivels in the socket 
A\, which is in a hub at the outer end of 
the 
stud in 


a short arm forming part of sole 
plate A. In the 
which the screw is journaled is seen the 


crank D, by 


Close 


front of swivel 


double-ended hand which 


the feed screw is turned back ot 


E is 


a ratchet-brace power feed, having 
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its handle F reaching upward. This 
handle carries a two-eyed clip fitted to 
slide and be secured on the handle at any 
desired point. From one clip-eye a chain 
leads to the bell-crank arm G, which is 
reciprocated from a moving part of the 
slotter. The right-hand eye of the ratchet- 
handle clip takes the upper end of a sec- 
ond chain leading down to a spring rod, 
as clearly shown, so that the spring will 
pull the ratchet arm one way, and the bell 
crank G will pull it the other way. The 
feed screw E takes into a nut swiveled in 





Fig.4. PLANING AN UNDERCUT. SPECIAL 
TOOL LIFTER. POND SHOPS. 


the end of arm B', projecting from the 
inner end of the swinging part of the 
As both the nut-stud and the 
screw-stud are swiveled, and the ratchet 


fixture B. 


arm F is chain-driven, the feed screw can 
swing and feed B in the arc of a circle 
whose radius is defined by the position 
of the stud C. This is a simple and cheap 
rig, and as it has been in use many years 
and is considered entirely satisfactory at 
the Rogers Works, it is worthy of con- 
sideration. It is the cheapest link-shap- 
ing rig I have seen. 

Fig. 3 is a view in the well-known Pond 
shops, Plainfield, N. J.. which were doing 
some very heavy work on gun carriages 
at the time this picture was taken, the 
pieces being beyond the capacity of even 
the largest of the very large planers in 
that finely equipped establishment. Con- 
sequently, this work was leveled up on 
the floor, and a heavy special cross-rail, 
carrying a tool holder, was bolted to the 
planer table, and the still piece was fin- 
ished with the moving tool, “side planer” 
style, instead of in the usual way of plan- 
ing. 

On this job was a square undercut, 
plainly shown at A, Fig. 4, requiring the 
tool to be lifted and carried back over the 
work by some device, also arranged to 


drop the tool into working position as 
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soon as it travels far enough back of the 
work to permit. Fig. 5 is a side view of 
this lifter with the tool in cut, same posi- 
tion as shown in front view in Fig. 4. 
It is customary in making undercuts to 
wedge the clapper so it cannot turn on 


its pin and so keep the tool a] 


vays down, 
or to carry it back by hand, which in the 
case of a large planer is very hard work, 
and would be next to impossible in this 
case, as the man would have to scramble 
along the top of the work, holding up the 
heavy clappe r as best he could 

Of course, if anything in the automatic 
way is used to lift the tool, it must be 
something reliable, because if it fails to 
work as expected, it will either lift the 
work or break off the tool on the back 
stroke Sometimes both these unde- 
sirable events happen 

A thoroughly convenient and reliable 
tool lifter is therefore of great importance, 
and this one at the Pond shops is the 


best for the purpose within my knowl 





Fig. 5. PLANER TOOL LIFTER, POND 


ins SHOPS 


edge. It consists of two pieces of sheet 
metal of about equal dimensions, hinged 
together. The upper one, A, Figs. 5 and 
6, is hinged at A! to B, the lower member, 
and B is provided at its lower corners 
with rollers R, on which the hinged piece 
is carried in both directions of travel 
The upper member 4 is slotted to pass 
over the tool-post studs, and is held in 
place by having the tool screwed down 
on it when in use. Such a heavy clapper 
and tool as are shown would drop too 
hard in the saddle if allowed to fall directly 
g. 5, runs off the 
work surface, and the buffer frame D1 DD, 


when the roller R, F 


made of pine scantling, is fastened to the 
floor to catch the tool as it falls. The 
severity of the blow thus averted is evi- 
denced by the battered condition of this 
top bar D!, Fig. 6 

Let no one imagine for a moment that 
these detail devices are beneath the atten- 
tion of high-grade engineers. The prin- 


cipal difference between the good shop 
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and the bad shop is to be found in minor 
facilities, which both expedite work and 
preserve the machine tools. The bad shop 


is managed on the principle of doing the 


best you can, while the good shop believes 
in having the best you can to do with, 
and there is a big difference between the 


two schemes. Where all the little things 


are looked after in good season, thi big 
things seldom give much trouble 


JOHN RANDOI 
A A A 
The Lawyer and the Engineer. 
We take the following from an unusu 
ally thoughtful and suggestive paper by 
W. F. Goodhue, in the “Proceedings of 
the Purdue Society of Civil 


ing” for 1896: 


Engineer 


“IT have become impressed with numer 
ous facts which affect all branches of! the 
profession and I will begin by stating two 
of them. One is the strong and tenacious 
grasp with which the lawyer holds his 
position in connection with important 


engineering work and manufactures. The 


second is the weak and ephemeral grasp 
with which the engineer holds his posi- 
tion on the same work. We will say, as 
is commonly the case, that both are em 
ployed about the same time and for the 
same reason, fitness and ability in their 
respective fields of labor. Invariably the 
lawyer receives the larger salary at the 


start. As the work progresses the lawyer 


always strengthens his hold upon his posi 





Fig. 6. BACK TRAVEL * POND” LIFTER 


HOLDING TOOL UP 


tion, while the engineer's hold seems to 
grow weaker, and when the work is done 
he usually disappears from sight, to be 
heard of later, engaged elsewhere upon 
other work. But the lawyer remains upon 
the work aiter its completion and often- 
times becomes its manager; he soon be- 
comes rich and influential and upon o« 

casions he will represent the power and 
standing of the concern employing him. 
The engineer as a rule works harder, both 


} 


mentally and physically, than the lawyer 


does; he receives a fair compensation for 





68-20 
his services, nothing more, and seems to 
be at all times outside of and never a part 
of the business management and respon 


sib ity ol the concern he serves so well 


and faithfully. 


+ * * i 
“The lawyer when employed knew 
nothing of engineering, and afterward 


learned nothing of it, only in a general 
way, and the engineer knew nothing of 
law, nor were there such pretensions 


made in either case. Perhaps the lawyer 
was better trained outside of his profes- 
sion than was the engineer outside of his. 
If this answers the question, then there is 
something radically defective in the train- 
ing of the engineer and much to commend 
Then this 
answer will also explain why so many of 


in the training of the lawyer. 


our largest manufactories and engineer- 
ing works, railways, etc., are to-day con- 
trolled by men who are educated lawyers, 
and who know absolutely nothing of the 
details and manipulations of the business 
they control. 

“About twenty years ago a railway in 
Illinois became insolvent, and a receiver 
was appointed to take charge of its affairs. 
To reduce expenses the receiver began by 
reducing the number of employés, and the 
first to go, as usual in such cases, was the 
engineer and all his tribe. For a number 
of years the road was operated in a cheap, 
haphazard sort of a way, when it was sold 
to an Eastern syndicate, who took imme- 
diate 
appointed engineer in charge to rebuild 
the road. My first work was to thoroughly 
inspect the entire property and determine 
what was immediately necessary to make 
it safe for traffic and also remunerative. 
I found that the roadbed, bridges, build- 
ings, etc., had beyond re- 
demption, that the whole line must be re- 
built. At this time the road had been for 
about five years in the hands ofa receiver, 
a lawyer. I labored hard and faithfully 
for six years, putting the entire road and 


steps at reorganization, and I was 


deteriorated 


its branches into first-class condition, and 
under its excellent management it has so 
For my services I 
received about $12,000. The lawyer re- 
mained with the road some years longer 
than I did, and when it passed out of the 
hands of the master in chancery, by which 


remained to this day. 


act the office of receiver was abolished, 
the court ordered that the lawyer be paid 
from the proceeds of the sale of the road 
the sum of $125,000. 

“Now I do not cite this as a disparage- 
ment to lawyers, but as an example of the 
generally recognized value of a lawyer’s 
and it demonstrates the 
tenacious grasp with which a lawyer holds 


all properties which he is called 


services, also 
upon 
upon to control and manage. 
“The railway property deteriorated un- 
He placed few bet- 
Had he employed a 


der his management. 
terments upon it. 
competent engineer much of the deteriora- 
tion could have been prevented and ex- 


pensive repairs avoided; besides the traffic 
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would have been heavier and the earnings 
thereby increased. There were many en- 
gineers in the country (most of them out 
of employment at that time, for it was 
shortly after the great panic of 1873) who 
were thoroughly competent to handle the 
property in a very economical and re- 
munerative manner, making it far more 
valuable than it proved to be when sold to 
the Eastern syndicate, and none of them, 
had they the position 
have refused it at a salary of $2,500 annu 


Yet, for all this, the lawyer was paid 


ffered them, would 


ally. 
ten times more than was the engineer who 
repaired his wasteful management. 

“IT see no reason why the engineer 
should not hold positions of equal respon- 
sibility and value with the lawyer. Law- 
yers hold these positions without becom- 
ing engineers; then why should not en- 
becoming 


attain them without 


If both are liberally and broadly 


gineers 
lawyers? 
educated their chances should be equal. I 
do not consider the question of natural 
sright men not 


ability at all. are 


sessed exclusively by any one vocation of 


pos 


this busy world.” 
A A A 
Concerning Gages. 
Wooden gages may be divided into two 
and “hard-run 
the 


classes, “easy-running” 


nig’ gages, and while the cause of 


“hard-running” is usually obvious, there 
are few who have applied a remedy. 


If the staff is not rigid in the head, the 





Fig. J 
THE COMMON GAGE 





Fig. 2 
BETTER 


muy i 


Fig. 3 
FORMS 
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OTHER IMPROVED FORMS 


gage belongs to the “hard-running”’ class, 
in which the marker alternately “sticks” 
short 
circles as it the 
Since rigidity is all-important, why do all 


arcs oO 


board. 


and advances, describing 
moves along 
manufacturers insist on trying to secure 
it by jamming one flat surface 
Fig. 1? 


against 


another, as shown in Since 


the forces exerted all act in the plane of 


the arrows, why not hold the staff rigid 
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against the action of such forces, by plac- 
ing the binding screw as shown in Fig. 2, 
or by using a wedge as shown in Fig. 3? 
A few had the 
“inventing fever’ and produced a gage 
like this (Fig. 4), a round staff held down 
into a V_ by This 
form is both rigid and easy to adjust, and 


years ago the writer 


the binding screw. 
is especially neat for thumb gages 
Fig. 5 shows another form of the same 





idea. If now the marker is made of a 
thin piece of metal, of the form shown in 
Fig. 6, and if it is held in place by a 
ee, 
WM, “Wiig 
Pod 
; $ 
a2 | 
ws ) 
Fig. 6 = 
MARKER. ; American Machinist 
Fig. 7 


A LITTLE IMPROVEMENT. 
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Fig. 8 
THE CROSS BETWEEN THE GAGE AND 
A PAIR OF SHEARS. 


heavy screw, preferably a machine screw 
working into a metal cap at the end, the 
result is a marker with no tendency to 


stick, and which leaves a straight row of 


fine dots, regardless of the grain of the 
wood. This is especially nice for end 
wood; or if the adjusting screw at the 


end is set up tighter, the marker will not 
turn, but will act as an ordinary marker, 
with the advantage of new points available 
as the old ones become blunt. 

Having invented what is believed to be 
a “good thing,” the writer set out to dis 
pose of his invention—and this is another 
It will not be inappropriate to add, 
this 
excellent cure for the 


story. 
however, that selling process is an 
“inventing fever.” 

There may be some special virtue in the 
form of cross-section of the staff shown 
in Fig. 1, which is the form commonly 
adopted by manufacturers of panel gages. 
If this is the case, then it is a pity that the 
head 


form 


position of the staff in the cannot 


be changed, giving the shown in 


Fig. 7, 


provement 


which would certainly be an im 


over the usual type, which a 


witty mechanic, referring to the relative 
the 


motion between staff and head, has 


fitly described as “fa cross between a gage 


and a pair of shears.’ 


A panel gage is not a important 
tool: but 


disregarding in its design the principles 


very 
this is scarcely an excuse for 
of mechanics and the promptings of com- 
mon sense. 
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An Automatic Feed Stop for Planers. 
An automatic feed stop for a planer, 
often also for a lathe or 


and, indeed, 


other self-acting tool, is not a bad thing 
to have. Many a job has been hopelessly 
spoiled that might have come out all right 


had 


There are many places also where a man’s 


if such a device been in existence. 


attention might be otherwise profitably 
employed if the machine could be de 
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AUTOMATIC FEED STOP FOR PLANERS 


pended on to stop its work before going 
too far. 

The sketches herewith show a recently 
patented arrangement for this service. It 
is, as will be seen, arranged to operate the 
same, whether the tool carrier is feeding 
to the right or to the left. Referring to 
Fig. 1, which is a top view of a planer 
cross-rail and appurtenances, the sliding 
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rod J will be noticed, which moves freely 


in supporting brackets at each end of the 


rail. This rod is held in a normally central 
position by two springs, one on each side 
of the right-hand supporting bracket 


[wo adjustable collars upon this rod are 
placed to be struck by the projecting tap 
pet b on the back of the tool-carrying hand 
when it has reached the determined point 


] 


in either direction. The rod has upon it 


a lug 9, Fig. 3, which, when the rod moves 
in either direction, lifts the end m of the 
lever M, releasing the hook 5, which al 
lows the rod K to move, this rod operat 
ing the short lever P and throwing out the 
The 


lever R throws in the clutch and allows 


clutch L on the teed screw hand 
the end m of the lever MJ to drop again 
over the hook 5 until again automatically 
release d 


A A A 


Working and Hardening Steel. 


“Nearly all persons, in writing on the 


proper method of working steel, lay too 

much stress on over-heating, or what 

they term ‘burning steel.’ During my 

experience, I have found that there are 
] 


more steel tools destroyed by working 


too cold, or improperly manipulating on 
The 


about 


the anvil, than from any other cause. 


uninitiated have heard so much 
burning steel that they are really afraid 
to bring a piece of steel to the proper heat 
have often seen 


for forging purposes. I 


the novice working steel down to a black 
heat under the steam hammer, not only 
destroying the structure of the steel, but 
the hammer dies also 

“A man working at the fire next to mine 
had 
him about his tools being burnt; in fact 
broken off 


inch from the point, showing a 


continually complaints coming to 


his tools would come back 


about 
coarse black structure, similar to a piece 


The 


poor fellow was hammering away on cold 


of over-heated or disintegrated steel. 


steel all day long Finally he said to me, 


‘Why is it that they all tell me that my 
tools are all burnt, when I work them 
at a much lower heat than you do; yours 


I told him 
that his tools were not burnt, but improp- 
the 


do not break short, mine do!’ 


erly manipulated on anvil; i. ¢., 


worked too cold, and not properly hard 
after being brought to the 
He replied, i | 


steel to the same heat you do, they would 


ened proper 


shape were to bring 


all break off about 34 inch from the point.’ 


lle then showed me many of his tools 
broken off as described I examined the 
tools which were not broken, and which 
had given good service after the last dress 
ing, and found that nearly all of them 
had been reinforced about 34 inch back 
from the point; this compression is al 
most imperceptible to the naked eye, 


but can easily be felt by passing this part 
of the tool between the thumb and finger 
time he 
break at 


I informed him that the next 


‘ 
t 
tools they would 


dressed these 


he point mentioned as soon as 


put in 


service, and show a dark varse structure 
similar to over-heated steel; the men us- 
ing the tools would upbraid him for burn- 
ing the tools 

“The cause of so many tools bre ng 
at this point is improper hardening, or 
rather, the hardening and tempering are 
done too quickly, leavin 1 and soit 
section in conjunction with each other; 
consequently, the hard section ts driven 
into the soft, displacing the original struc 
ture at this point and making it unfit for 
any purpose unless the piece is cut off 
at thts point when dressed it 1s lable to 
break off by dropping on the tloor. To 
avoid this, heat your steel sufficiently to 
harden the whole length of the taper 


point, and retain heat enough in the body 


of the tool to draw the temper slowly; if 


the tempering is done too rapidly, or the 
blue color allowed to run too fast, then 
submerge in water to stop its further 
progress. At the junction of the bright 
and blue color the hard and soft section 
is formed with the above results. The 
color should run very slowly, so as not 
to produce any sudden change in the 


structure of the steel when tempering 


The above articles refer to tools that are 
heavy blows, 


chipping 


subject to impact torce or 


such as stone cutter’s tools, 


chisels, etc 
manipulation in 


“Improper forging 


causes many imperfections in steel tools. 
When the piece to be forged is of uneven 
the 


hammer must be governed by the section 


shape, the force of the blow from 
I 


of the piece it is shaping. In nine cases 


out of ten, where chisels are found 


cracked on the corner, it is caused by 


striking the edge of the l 


chisel when too 
cold, causing compression to take place 
a little below the 


S« me 


that received the 
that 


surtace 


blow. persons claim these 


cracks are caused by uneven heating be- 


fore hardening: others call them ‘fire 
cracks.” Admitting the fact that uneven 
heating will produce similar flaws to 


those referred to, my experience has 


taught me that they are mostly caused by 


improper hammering on the anvil 


“Steel tools that have to be finished in 


the lathe or planer, such as taps, dies, 
milling tools, ete., great care should be 
taken in forging li the steel has to be 
reduced from a large to a small section, 
bring the steel to a bright red heat for 
the purpose. Every blow struck should 
affect the piece trom suriace to center; 
if the piece is worked too cold, the blows 


affect the piece only partially through its 


section, causing two structures in the 


Same piece consequently the 


uneven 
through all 
tool 


structure will maintain itself 


finishing the 


the operations in and 


when completed it wil 


tion This class of tools, after being 
finished, will come back to the smith to 
be hardened 

“The conditions in heating steel for 
forging purposes, and heating finished 
tools for hardening, aré vastly different: 
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in the latter case great care must be taken 
in heating; the whole piece to be hard 
ened should be heated slowly and uni- 
formly over the whole piece, as some steel 
will harden at a lower heat than others. 
The smith should know, before heating a 
costly tool, the heat, when 
plunged into water, to produce the hard 


necessary 


ness required; over-heating in this case 
means destruction to a costly tool. If it 
is a complicated tool, having delicate pro- 
jections, baths should be prepared, which 
are not as good conductors of heat as 
the bath for ordinary purposes, as the 
slender projections will cool much more 
rapidly than the body of the piece. Oil 
is often used for this purpose, but any 
liquid will answer that will give the thin 
projections sufficient time to cool, at the 
same time producing the hardness re- 
quired. We should always bear in mind 
that it is the time it takes a piece of steel 
to cool that determines its hardness, other 
conditions being equal.’”’—President Wren 
at Convention of National Railroad Mas- 
ter Blacksmiths’ Association. 
A A A 


Paper Friction Wheels.* 


BY W. F. M. GOSS. 

If two toothless wheels are pressed face 
to face, the rotation of one will tend to 
turn the other, and under favorable con- 
ditions power may be transmitted from 
the driver to the follower. Such an ar- 
rangement mayemploy all the forms com- 
mon to toothed gearing, but as the con- 


tact is one of pure rolling such gearing 


is freed from some of the limitations 
which govern the use of toothed wheels. 
For example, in friction gearing the 


driven wheel may be disengaged and 
stopped without danger of shock, while 
the driver continues its motion, or if out 
of gear it may as readily be started, its 
speed accelerating until it becomes nor- 
mal. 

The amount of power which can be 
transmitted by friction gearing depends 
upon the characteristics of the material 
used in the two wheels which run in con- 
tact. As usually constructed, the driver 
is made of yielding material, such as 
wood, rawhide, leather, or india rubber, 
while the driven wheel is almost invari- 
ably of cast iron. Such combinations 
have the advantage of producing a high 
co-efficient of friction between the wheels; 
and again, if there is slippage, it is the 
harder wheel that stops, and upon this 
the continuous motion of the softer driver 
inflicts no damage. Until quite recently 
all such gearing has been of light con- 
struction, and the power transmitted cor- 
respondingly small, and so long as leather 
and raw-hide continued to be the mate- 
rials most preferred for the construction 
of drivers, no very heavy work was prac- 
ticable. 

There has recently appeared, however, a 


*From a paper read at the December meeting 
of the American Society of Mechanical Engineers, 
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new material which seems well suited tc 
This 
is compressed straw-board, and as in belt 
transmission the paper pulley has earned 
for itself a well-merited place, so in fric- 
tional work the paper friction 
fast paving its way to general recogni- 
tion. These wheels are composed of thin 
disks of straw-board cemented together 
under heavy pressure and strengthened by 
iron side-plates, or fitted over iron cen- 
ters. By this construction the face of the 
wheel presents the edges of the straw- 
board disks, and these give a surface 
which takes a good finish when turned, 
and which works perfectly in rolling con- 
tact with cast iron. 

Some of the applications of the paper 


Prva 


the requirements of friction wheels. 


wheel is 
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been found serviceable on screw presses. 
Beveled paper friction wheels of the form 
shown by Fig. 4 are being made of such 
size as will permit their use for driving 
shop shafting, while Fig. 5 shows a 
device which has been employed for giv 
ing motion, in either direction, to the 


spindle of a well-known shaping and 
panel-carving machine. 
In the absence of data which would 


serve as a basis for calculating the amount 
of power which any paper wheel can 
transmit, an experimental study of the 
problem was resolved upon, and with this 
end in view apparatus was devised which 
is shown diagrammatically by Fig. 6 
The shaft A of this figure runs in fixed 
bearings and carries the paper friction 
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Fig. 5 


PAPER FRICTION WHEELS 


friction wheel are presented diagram- 


matically herewith. 
gearing connecting parallel shafts. 
form are in 


Fig. 1 shows a plain 
Fric- 
tion wheels of this service 
which are capable of transmitting twenty- 
five or more horse-power. A three-wheel 
gearing, which is considerably used as 
an element in the feed mechanism of cer- 
tain sawmill machinery, is shown in Fig. 
2, the combination being one in which a 
paper wheel acts as a medium by which 
motion is transferred from one iron wheel 
to another. Another typical gearing is 
shown in Fig. 3. If the paper driver of 
this gearing is forced against the rim a, 
a forward motion of the follower results, 
while if the driver is brought in contact 
with b, a reversed motion at higher speed 
which has 


is obtained—an arrangement 


wheel; it is designed to be driven by belt- 
ing from any convenient source of power, 
the direction of the motion being that 
indicated by the arrow. The shaft B car- 
ries the iron follower and the brake wheel. 
The bearings of this shaft are capable of 
receiving motion in a horizontal direc- 
tion, and by means of suitable mechanism 
connected with them, the iron 
may be made to press against the paper 
driver with any force desired. The pres- 
sure exerted by B upon A is the “pressure 
of contact,” and is represented by P. 
Through the the brake, the 
tendency of the iron wheel to revolve 


follower 


action of 


with the paper wheel may be resisted to 
any desired degree, and the theory of the 
machine that the 
sorbed by the brake is equal to that trans- 


assumes energy ab- 
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mitted from the driver to the follower at 
their point of contact C. The resisting 
force of the brake may readily be reduced 
» an equivalent force F, acting at the 
ircumference of the follower, and _ its 
alue may be accepted as the force act- 
ually transmitted from one wheel to the 
ther at the point of contact C 
From this brief description it will be 
vident that the functions of the appara- 
tus are such as will permit a study of the 
relationship existing between F and P, 
which relationship may be expressed as 
the co-efficient of friction, thus: 
F 
P 


Other things being equal, the power 
which can be transmitted by any such 
gearing will vary directly with the co-effi- 
ient of friction. 

The actual machine used is shown by 
Fig. 7. It meets all the conditions which 


4 


have been defined, excepting that the 
shaft B does not run in frictionless bear- 
ings, as a strict adherence to the assumed 
theory would require. It is thought that, 
during the experiments, the journal fric- 
tion at B was fairly constant, and that its 
value was always small as compared with 
that of the forces transmitted by the gear- 
ing. Its effect, so far as it may have had 
an effect, would have been to reduce the 
value of the observed co-efficient of fric- 
tion. The values as observed, however, 
are doubtless better for the purposes in 
hand than a true value, since the employ 

ment of friction wheels in practice will 
generally involve losses by journal fric- 
tion similar to those existing during the 
progress of the experiments in question. 

By reference to Fig. 7 it will be seen 
that the fixed bearings of shaft A are 
fitted between guides in such a manner as 
to allow the bearings of the shaft to be 
blocked out towards B, in case a friction 
wheel is to be experimented upon which 
is much smaller in diameter than the one 
shown. The bearings of B slide at a good 
fit between the guides in the frame, and 
the pressure of contact between the fric 
tion wheels is secured by weights on the 
holder E, acting through a bell-crank and 
suitable connecting links. The fulcrum of 
the bell-crank is in a block G, which may 
v2 adjusted by the hand-wheel H, thus 
allowing the arms of the bell-crank to be 
brought to their normal position, and in 
this way offsetting slight variations in 
the diameter of the friction wheels. Power 
was delivered to A by two three-inch 
belts, and was absorbed at B by a rope 
dynamometer. Slippage was determined 
from readings of counters taken simul- 
taneously from each shaft. 

In carrying out the experiments it was 
found convenient first to load the weight 
holder FE, Fig. 7, and then to bring the 
bell crank to its normal position by ad 
justing the trunnion block g; the fo 
lower was thus made to roll with the 


driver under a definite pressure of con 
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tact. By applying the brake a light resis whole process as already described was 
tance was then introduced to oppose the — repeated 

motion of the driven shaft, and this was The results were finally grouped for 
maintained constant for a sufficient period purposes of comparison, in such a man 
to allow observations to be made for ner as would make each group present 
slip. but a sing riable factor (Fig. 8). 

The pressure of contact, the load on the The experiments involved paper fric- 
brake, and the slip having been observed, tion wheel ! approximately 5%, 8, 12 
a new set of conditions was obtained by and 16 inches diameter, all in contact 
increasing the brake-load, after which, with a 16-in ist-iron wheel. The con 


ressure was varied from 75 pounds 


observations were repeated. In this man tact 
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ner a series of observations was made per inch of width to more than 400 
under a constant pressure of contact, but pounds, and the speed limits gave a peri- 
at different brake-loads; and as each in pheral velocity varying from 450 to 2,700 
crement of brake-load increased the slip, feet per minute In an effort to elimi 
the resulting data gave the relation be nate all inconsistencies the work was 
tween the percentage of slippage and the many times repeated, the whole process 
force transmitted for the pressure of con involving more than 5,000 observations. 
tact chosen. When the brake-load had The following 1 summary of results: 
been so much increased as to make the Slippage By increasing the load to be 
slippage excessive, a new value for the carried, the slippage may always be grad- 
pressure of contact was chosen, and th ially increased to three per cent., and 





under favorable conditions its gradual in 


crease may reach a maximum Of six per 
cent., but when the slippage is between 
the limits of three per cent and six per 


cent. it is likely to undergo a rapid in 
crease to 100 per cent.; that is, the driven 
wheel is likely to stop 


The Co-efficient of Iriction depends upon 


conditions some of which have not been 


studied and are not understood. It is 
most affected by slippage. Its value in 
creases with increase of slip until the 
latter becomes about three per cent., after 


which the action of the gearing becomes 
With a slippage of two per 
the co 


uncertain. 
cent., the 
efficient rises above twenty-five per cent., 


maximum value of 


and as the slippage approaches three per 
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With a 
the 


Pressure of Contact.- constant 


co-efficient of friction, power trans- 
mitted varies directly with the pressure of 
contact. During the comparatively short 
period covered by the experiments, the 
paper wheels gave no indications of break 
ing down under pressure as high as 400 
pounds per inch in width. The work was 


continued through a period suffi 


ciently long, however, to permit a deter- 


not 


mination of the maximum pressure with 
which paper drivers may be forced against 
followers; but it has already 


co-efficient of friction 


their iron 
been noted that the 
is maximum under a pressure of about 
150 pounds per inch in width, and whil 
delivered may be 


the 


the amount of 
augmented by 


above this limit, the most efficient pres 


power 


increasing pressure 

















cent., even larger values have been ob 
served. Fig. 8 shows a relation between sure is that for which the co-efficient of 
slippage and the co-etticient of friction, friction is maximum. 

" 
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+ 
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Slip in Percent 
Fig. 8 PAPER FRICTION WHEELS 

which can easily be maintained with Horse-power.—By making d the diameter 


paper friction wheels of 8 inches or more 
diameter 

The co-efficient of friction is apparently 
constant for all pressures of contact up to 
a limit which lies between 150 and 200 
pounds per inch of width of wheel-face, 
beyond which limit its value decreases 
At 400 pounds pressure its value is from 
ten per cent. to fifteen per cent. less than 
for 150 pounds 
16 inches 


Friction wheels of 8, 12 and 


diameter give nearly the same value for 


the co-efficient, while results from a 6- 
inch wheel are lower by about ten per 
cent.—a fact which would seem to indicate 
that wheels smaller than those experi 


mented upon may have a still lower value 
for their co-efficient 

Variations in peripheral speed between 
400 and 2,800 feet per minute do not affect 
the co-efficient of friction 


of the friction wheel in inches: w the width 


of its face also in inches, and N the revo- 
lutions per minute, and by accepting 0.2 
as a sate value for the co-efficient of fric- 
tion, and a pressure of 150 pounds per 
inch width of face as the pressure of con- 
tact, the horse-power may be written as, 
, Lradxw \ 
P= lS Acs Sint ,000238 aw A 
This formula is believed to be safe for fric 


tion wheels which are 8 inches or more 
in diameter, and under conditions which 
make it possible for them to be kept rea 


sonably clean 


A , A 
Some of the great manufacturers are 
now using iron or. steel visiting cards 
Those of Count Renard are said to be 
only 1-1,000 inch thick, those of Baron 


Krupp 1-820 inch, and Count Horroch’s 


are 1-O40 inch 
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Fits. 


following query has been hand 


The 
to us with a request for an answer: “‘C 


yvernit 


you find me, in any book, a rule g 
; measuring from 1 foot to 24 feet, 


ng fits?” Tl 


driving, shrinking or worki 
question was originally addressed to tl 
librarian of a well-known I:brary, and fro: 
him we received it. It is evidently aske 
in all good faith and in the child-like belie 
that it will be fully answered. It is a 
sumed, of 


and that nothing is required but to lay 


course, that the answer exist 


+ 


hand upon the volume and the finger up 
the page. 

Fits always mean fine or correct worl 
that is the end of the job 


get into th 


If a thing fits, 


But our fine work does not 


and fits, as the culmination, the 


satisfying result, of the best work, are the 


bi d¢ ks, 


last things that we should look for in th 
books. 

The question above is embarrassing t 
us also in another way. The range of di 
mensions given is almost beyond the limit 
of what are generally known as mechanical 
Shrink fits are often employed of! 


fits. 

almost any size, but instances of tight 
driving fits or loose running fits of I 
foot in diameter and upward, with 
solid shaft in a continuous hole, with 
out adjustment or take-up, we do not 


They seem to be 
that they are not 


turn 


happen to think of. 
such an impossibility 
even attempted. Besides the careful 
ing and boring, means seem to be always 
provided for adjusting the one to the 
other. A piston must fit its cylinder, but 
the packing rings make the final fit; a 
fly-wheel must fit tightly on its shaft, but 
it is usually made in halves and bolted to 


An 


other kind of fit is required for the shaft in 


gether to pinch, and keyed besides 


its bearing. Here it must fit quite loosely, 
but no one knows very clearly how loosely, 
as means are always provided for adjust 
ing the one to the other. 

Fits that 
calipers, and which bring the external and 


are made with the aid oi 


internal cylindrical surfaces to the proper 
tightness or looseness of fit without the 
aid of compensating or adjusting devices, 


are, as we have said, usually of dimen 


sions considerably under 1 foot in diam- 
And even with these, little has got 
into the books. What “art and mystery” 


there is to the trade of the machinist is in 


eter. 


calipering probably more than anywhere 
else. It cannot be communicated by the 
most wordy instruction, and can only be 
learned by the doing of it. And men never 
learn to do the simple 
What is known to the trade as 


iron,”’ or the 


operation of caliper 
ing alike. 
and exact diametral 
identity of the turned shaft and the bored 
ight fit 


not a 


“iron 


from the 


hole, will mean a very 
and 


another. 


very 
The 


finish of the surfaces calipered has usually 


hands of one workman, 


tight fit from the hands of 


much to do with the accuracy and close- 


ness of the calipering. If the surfaces 
where the dimensions are taken are fine 





yut 


yut 
to 
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and smooth, the fit should be expe cted to 
be more accurately determined than if the 
surfaces were coarser and rougher; but, 
unfortunately, the coarser and rougher 
surface conveys more sensation to the 
calipering fingers than the finely finished 
surface can. So the futility of attempting 
to describe and fix the conditions of ac- 
curate fits is apparent. The conditions of 
the surfaces calipered, the rigidity of the 
calipers and the personal equation of the 

. 


individual are all more or less indet 
minate and inexpressible quantities. 

As to an all embracing rule or series of 
rules for fits, or for the relative external 
and internal diameters for different sizes 
and different conditions of tightness, we 
do not know of their existence and do not 
know where to look for them, and we 
could not think them deserving of much 
confidence if found. 

Some examples of what is possible in 
the way of rules for fits, we find in loco- 
motive practice. Eccentric rod pin bush- 
ings are forced in by hydraulic pressure of 
about 4 tons, driving-box brasses with a 
pressure of 5 to 7 tons, and crank pins are 
forced into the hubs with a pressure of 
about 6 tons per inch of diameter. Here 
no attempt is made to give the calipering. 
A 4-inch axle is turned .o15 inch larger 
than the hole in the wheel, and the wheel 
is pressed on with a pressure of 30 to 35 
tons. In shrinking tires on driving 
wheels, the tires are usually bored 0.0126 
inch smaller per foot of diameter than the 
centers upon which they are shrunk. 
Not many data are to be found even of 
this unsatisfactory character. 

“No fresh truth ever gets into a book,” 
as was written many years ago, but com- 
paratively fresh ones are often to be found 
in the best technical periodicals, and it 
is well to keep a constant lookout for 
them, and catch them as they fly. 


aaaA 
The Engineer in Naval Warfare. 


BY AN EX-NAVAL ENGINEER. 


“If athousand old beliefs were ruined in our 
march to truth, we should still march on * 


The symposium of four prominent line 
officers of the navy in the December num 
ber of the “North American Review,” re- 
ferred to in the “American Machinist” of 
December 24th, would be humorous did 
it not constitute so labored an effort to 
conceal from the public view the real 
merits of a question of the highest im 
portance to the country. This latest at 
tempt to bolster up the long-standing 
antagonism to the reasonable claims of the 
engineer corps has evidently been long in 
preparation, as a reply to the series of 
papers published in the May number of 
that periodical under the same caption, 
and can hardly fail to assist every un 
biased mind to the conclusion that they 
are among the most remarkable specimens 


of special pleading ever seen in public 


print. 
They all set up that very rickety old 
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man of straw, the alleged desire, or de 
mand, of the engineers to be put in com 
mand of ships, and devote about twenty 
six pages of the “Review” to his demoli 
tion. The whole series is so absurd, not 
to say disingenuous, that it can do little 
more than show to what insignificant pro 
portions prominent men can sometimes 
shrink. 

Besides that very stale old bugbear, 
the alleged aims of engineers to com 
mand ships, the most prominent scare 
ghost in these discourses 1s the real claim 
of the engineers to positive rank and title, 
in place of the present mongrel things 
known as relative or assimilated rank, 
and titles which they assert are descriptive 
of or define the duties of the officers bear 
ing them. 

In the matter of command, Admiral 
Walker says: “Military ideas must be the 
controlling ideas, the military element 
must be the predominant element, and the 
military men who train the crews in war 
like exercises, and who in battle will em- 
ploy and direct all the weapons of offense 
and defense, must exercise authority and 
command.” This is a typical specimen of 
their special pleading. Who of them can 
point to a single instance where naval 
engineers have disputed this or claimed a 
prerogative which would in the slightest 
degree derogate from or interfere with 
such authority and command? It is a 
man of straw, simply, which has been so 
often set up and knocked down that it 
can now scarcely be gotten upon its legs 

The command which the engineers de 
sire, and of right should have, is that 
which would give them sole control over 
their own men and material, subject, them 
selves always, to the so-called “military 
element.” But such control would not 
permit this element to directly and indis 
criminately command the men and ma 
terial of the engineer's force, which, in 
these days of steel steam fighting ma 
chines, constitutes so large a proportion 
of the crew and appurtenances of a wat 
ship, nor anything appertaining thereto, 
except through the officers who train, 
control and should command them. 

On the modern war vessel, constituting 
as it does to so great an extent an aggre 
gation of machinery (the design and prod 
uct of the engineer) whose care and 
manipulation involve a number of men 
constantly increasing with the increase of 
mechanical factors of the ship, it follows 
that the engineer’s responsibility of com 
mand must keep pace with the growth of 
the force required for the care and opera 
tion of all engineering appliances; and as 
the navy is essentially a military estab 
lishment, the command of any consider 
able body of men is of necessity of a mili 
tary character. The naval engineer is in 


] 


reality as intrinsically military in this 


command as are the line officers on deck 
or behind the guns. All parts of the 
naval vessel legitimately coming under the 


supervision of the engineer, are as essen- 


tial tactors in or out ¢ ttle as the guns 


themselves; and the ttempts vit 


nade to place the engineer corps in the 


itegory ot nol Ol rat ts on 1) 
boat d have long ago lost their meaning 
owing to marine developments The en 
gineers are S I y nen as thre 
line, and there is not the slightest justih 
cation in the tt ( y exclu ely 
to the elves tire t< tary ele 
ment.” 

’ ’ 7 7 7 i ds 

[he commander « ip co 

} ] . ] 

evervthing there« S yhit ti ould; 
’ ¢ } les 

just as a major-general commands his 
division: but he has certain subordinate 
officers through whom he reaches every 
body: ind Sil ariv, tli omcel oO tir 
deck. himself subordinate to the con 


j 


mander, has the proper channels through 


which to reach those over whom he ts 
placed in control, and for the time being 


he is in absolute command ot the enginee! 
of the watch, and all under him. But this 


gives neither the commander nor the 


officer of the dec] the right to go over 
the head ot anyone to rea h subordinates 
under his command ny more than a 
major-general would gi an order to 


the captain of a company directly over the 
head of his superior officers in the regi 
ment. No line officer on board of ship 
has the right to directly and indiserim- 
inately command everything and eve! y 


> 


body below him. This is he merest A B 
C of disciplinary command 

But the trouble is that such a common 
sense state of things cannot be tolerated 
by the line without wounding their amour 
propre, where an engineer is concerned. 
What is so persistenly harped upon as 
the “military element,” seems to think that 
indiscriminate command of everybody 
and everything, under any and all cu 
cumstances and conditions, is theirs by 
some sort of divine right; and that to 
conde scend to make a request Ol, OT to 


consult with an engineer about something 


pertaining to the latter’s functions would 
deprive a line otticer ol ol lething peculiar 
to, or inseparable from, his so-called 


I need not offer instances of the endless 
troubles which have arisen in the navy 
growing out of this matter of indiscrim 
inate command Their name has been 
legion and their import serious enough; 
and but for the unexampled forbearance 
of engineers under provocations of this 
character their results would in the past 
have been a hundred-fold more serious 

One of these writet eems to regard it 
as a strong point for them in this con 
troversy, that there iré Some supposed 
conditions in other navies, in a way, par- 
allel to what they contend for here, but, 
while here there 1 av, in some measure be 
foundation for their opposition to the 
suggested modifications of rank and title, 
they carefully conceal that in no single 
naval service does the indiscriminate right 
to command obtain which they claim in 


o they find anything approach 
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ing it in the merchant service of any coun- 
try. 

So far as rank and title are concerned, 
what have we to do with foreign navies 
anyway? Why should we pattern after 
them as to this any more than we should 
construct our government itself after their 
models. Our navy personnel would be 
more consistently constructed as differ- 
ently in this respect from that of Russia, 
for example, as is our republican form of 
government from the government of the 
Czars. In point of fact the present form- 
ulation and distribution of rank and title 
in our navy is but a relic of that very 
autocracy which we as a nation long ago 
condemned and discarded; as are many 
others of the traditions of our naval past, 
to which the present line of the navy so 
They are in the main 
obnoxious to the spirit of our govern- 


persistently clings. 


ment in their past and present application 
to the modern marine, and our 
navy will never be as distinctively Ameri- 
can as is our National establishment until 
it has been divested of the hoary old 
world spirit of autocracy which has so 
long enthralled it. The martinet is slowly 
disappearing from all navies, but his lin- 


steam 


gering existence in ours has less justi- 
fication than in any other. 

So far as the mere question of com- 
mand is concerned, as a matter of disci- 
pline and good government of the vessel, 
a captain or his representative, so called, 
is as much bound to obey—yes, obey; 
that’s the exact word—the engineer or 
the or the paymaster in his 
specific sphere as is either of these to 
If we give to the 


surgeon 


obey him in all else. 
commander of a vessel the right to indis- 
criminate and all 
circumstances, or to his subordinates, as 
by a convenient fiction representing him, 
we simply arm him or them with a power 
for mischief which all human experience 
teaches will too often be exercised, and 
of which the experience of not only every 
engineer, but every staff officer as well 
in either the service furnishes 
endless examples. It has been the cause 
of most of the troubles in the navy for 
the past half century. Do we need in- 
stances? We have had many. The writer 
gave one ina recent numberof the “Amer- 
ican Machinist,” as a part of his own ex- 
perience, in which the success of a whole 


command under any 


corps of 


squadron, in a_ projected battle, was 
jeopardized by one of these autocratic 
orders, as ignorant as autocratic; and 


there is no lack of similar instances since 
the advent of steam in the navy. 

Admiral Walker says: “They [the en- 
gineers] that 
tionized navies and that the engineer has 
but 
such palpable misrepresentation as_ this 
will never serve to shut out the causes for 
the claims really and properly made by 


claim steam has revolu- 


practically superseded the seaman,” 


them. “It is a very narrow and limited 
mind,” says the Admiral, “which sees in 


a great art one only of its applications 
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Seamanship has not passed and will not 
pass. As long as ships float upon the sea 
there will be sailors in command.” All of 
which is mere speciousness of a very in- 
ferior quality. Engineers claim no such 
thing as is here imputed to them, nor do 
they wish or expect ever to be placed in 
command of ships as such—except, per- 
haps, in such an emergency as would call 
them to this duty as the only resort. Be- 
ing rightfully in command of large forces 
of men at all times, it would naturally and 
rightfully fall to an engineer officer to 
command in a case where all the officers 
of the line of sufficient experience and 
rank might be placed hors du combat. 

The engineer knows very well that sea- 
manship and military command are 
neither of them obliterated by the passing 
of sail power; but the sailor officer does 
not yet seem to have learned that he can- 
not replace in himself the mere manage- 
ment of the sails, in his repertoire of ac- 
quirements, with an equal proficiency in 
the management and care of the exten- 
sive and intricate steam machinery essen- 
tial to the modern naval vessel, or that 
the latter constitutes a prominent part of 
a profession which, as a whole, requires 
a lifetime of study and experience for its 
mastery. 

Oh! but they say the exercise of this 
profession of engineering is not required 
at sea, we need there merely “engine 
drivers,” and that it is all wrong to com- 
mission men to perform such duties, and 
to invest them with rank and title. To 
be sure, one of these writers does ad- 
mit the necessity of one commissioned 
engineer on ships above a certain size and 
class, and that he should be an educated 
engineer in all that the name implies; but 
that to have such on watch is too great a 
Why, then, have any commis- 
sioned, titled standing watch? 
Simply because in both cases, one as much 
constitute a 


luxury. 
sailors 
as the other, these duties 
great part of that training, experience 
and education necessary to ultimate pro- 
ficiency in higher duties. How do these 
people expect to procure 
accomplished chief engineers for sea and 
other duties in the naval establishments 
without that experience which can only 


Why is not 


propose or 


be gained on watch at sea? 
engine-room watch duty as essential to 
the equipment of a competent chief engi- 
neer as the 
tion of junior officer of the much vaunted 


similar subordinate occupa- 
“military element’? Why in the days of 
sail power were junior line officers re 
quired to go aloft, furl sails and perform 
pretty much every duty legitimately de- 
volving upon the enlisted sailor, except 
as required to fit him to become a com- 
petent commanding officer at sea? And 
since it is admittedly a vastly more ex- 
tended and exacting acquirement to be 
able to perform the duties of a watch 
engineer than all that pertains to the mere 
management of the sails of a ship, why 
should not this duty as necessarily become 
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the school for chief engineers as the for- 
mer that of the And if 
necessary to commission and confer rank 
and title upon the one, why not upon the 


commander? 


other? 

Every line officer is required to go 
through certain subordinate experiences 
before he rises from any rank to a higher 
one, and these experiences he must have 
before he is entitled to command in what 
the Admiral calls the “Great Art.” It 
should be and is, no less true as to the 
equally great art of engineering. 

“The seaman of any age,” says Admiral 
Walker, “must understand all the forces 
with which he has to deal and in the pres- 
ent day must understand steam. He need 
not be an expert, practical machinist, but 
steam 


he must know the limitations of 


machinery, and the laws of its care and 
use.” 

If this means anything, it is that it re- 
places in him the knowledge of sails and 
their management but not 
now required in a sailor officer, with an 
equal proficiency in steam machinery, 
or else by the advent of steam his role at 
sea or ashore has been so greatly aug- 
mented as to include all that constitutes 
the profession of mechanical engineering. 
How worse than absurd is all this when 


previously, 


aside from the management of the sails 
all that otherwise constituted seamanship 
and the military functions in the sailor 
officer is still required in him; thus com- 
paring the mere management of the sail 
power of the bygone ship with the intricate 
mass of steam and other machinery upon 
which every function of the modern war- 
ship so greatly depends. 

Then observe: “He 
expert, practical machinist.” 
the supposed titles in the navy, that of 
machinist, as applied to the person in 


not be an 
Among all 


need 


charge of an engine room watch at sea, 
That there 
machinists on 


is the greatest misnomer. 
should be 


every considerable steam vessel is as true 


one or more 
as that in sailing ships a sailmaker was 
required, but only in a parallel capacity; 
and there is no one of the labored efforts 
of the line to discredit the position of 
watch engineer, and through him every 
sea going engineer and the whole profes- 
sion of engineering, so transparent as this 
attempt to foist upon the service the title 
of machinist for a man expected to per- 
form duties as far removed from those of 
the modern 
This whole 
used in this 


an expert machinist as is 
surgeon from an apothecary. 
machinist idea and the title 
connection is a logical outgrowth of the 
long continued efforts of the line to dis- 
parage a profession whose rising impor- 
tance at sea they have so jealously feared, 
and this fear finds expression nowhere 
the 
Men who labor 


more completely than in series of 
articles under discussion. 
at the fabrication of bicycles, sewing, and 
an endless variety of other machines, are 
as much machinists as those who merely 
construction of steam en- 


labor in the 
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gines, but the latter, as a machinist, is no 
more an engineer than any of the former. 

After recommending a change in our 
service which would place always “‘skilled 
machinists on watch in the engine room 

* * * who would not rise above war- 
rant rank,’”’ Admiral Walker says: “Such 
a change would not only be good admin- 
istration in itself but would relieve the 
navy from the discontent now felt by 
highly educated young men who go to sea 
in the position of engineer of the watch. 

“This position, I repeat in conclusion, 
depends upon its duties, and its occupant 
cannot rise above them, no matter what 
his intelligence, education or professional 
value.” But why should this be any more 
true of the watch engineer than of the 
junior line officer on watch on deck? 
Both are undergoing subordinate experi- 
ences necessary to their mastery of, and 
ultimate proficiency in, their respective 
professions. Can the Admiral tell how 
he came to rise above the subordinate 
duties he once performed, or has he not 
in reality yet risen above them? 
indispensable that young engineers per- 
form the duties of the watch at sea, in 
order to become properly educated and 
experienced chief engineers—as these peo- 
ple are reluctantly forced to admit is in 
dispensable to every considerable steam 


It is as 


vessel—as that a junior line officer should 
perform similar subordinate duties to 
qualify him to become a competent com- 
manding officer; and all attempts to re- 
place junior engineers with what they 
are pleased to misname machinists, who, 
as such, are not even “engine drivers,” 
and who must not be permitted to rise 
above their occupation, are of a piece with 
the long-standing and continuous efforts 
of the line to discredit a corps whose 
necessary acquirements have come to be 
as essential to the efficiency and well 
being of the navy, in peace or war, as is 
their own. 

The logic of naval development re- 
quires, merely, that the corps of the line 
conform to the changed conditions, and 
without in the least detracting from its 
legitimate prerogatives; but in order to 
do this the officers of this corps must be- 
come prepared to recognize the neces- 
sary, and as legitimate, prerogatives of an 
element which these changed conditions 
have brought into existence on_ ship- 
board. When they come to this, as they 
must, and not till then, the rightful place 
of the engineer in naval warfare will be 

JOHN T. HAWKINS, 
Late P. A. Eng., U. S. N. 
To be concluded next week 
A A A 

One volume of petroleum vapor ren 
ders 380 volumes of air explosive, and 
A red hot 


piece of metal or coal or a spark from 


found. 


1,150 volumes inflammable 


steel or flint will not ignite an explosive 
atmosphere of petroleum, but white hot 


metal, flame, or electric spark will 
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Chattering Reamers. 


BY FRANK RICHARDS. 


Chattering seems to be always more or 
less of a nuisance. Sometimes it is bad 
and sometimes it is worse, but in the 
machine shop it is usually in the superla 
tive degree and is there peculiarly detest- 
able. I, of course, have had some experi 
ence in the reamer business, as well as 
those who have been telling us about it 
lately in the columns of the “American 
Machinist,”’ 
along pretty nearly the same lines as 


and my experience has been 


theirs. I have had chattering reamers 
and I have generally found some way of 
curing them, or sometimes someone has 
found the way for me. A chattering 
reamer, by the way, is not a reamer at 
all, as it does not do the work for which 
it is intended. 

I remember that I once made a reamer 
like the sketch here, that I thought was 
pretty good at the time. Anybody can 
easily see how it was made. There was 
the straight reamer with the shank all in 
one piece, made of good tool steel, and 
then there was the cutter for the bevel 
seat, that was made as a collar and fast 
ened onto the back face of the straight 
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REAMER FOR 


reamer with the nut behind it as shown 
The bevel seat cutter had as many teeth 
as the flutes in the straight reamer, and 
they were made to project in between 
the reamer teeth, with the result that the 
corner of the valve seat was not left sharp 
and raw, but was as smooth as could be 
desired. The reamer worked beautifully 
and was used for a long time for the 
special job for which it was made. 

That is to say, it did very nice work 
after it was broken in. The first valve 
seats that I tried it on were so bad, on 
account of the reamer’s chattering, that 
I had to throw them away, and I was in 


a lot of trouble over it. While I was 


looking the reamer over and thinking of 


throwing it away, too, George W. Rich- 
ardson came along, the pop safety valve 
and balance slide valve man. He seemed 
to know right on the spot what to do with 
the reamer, and he did it. He did prac- 
tically what Mr. Almond and Mr. Hem- 
enway have spoken of. The reamer had 
centers in each end, and there was an 
empty lathe next to mine. George took 
the reamer to the lathe and put it on the 
centers, so that he could whirl it easily 
with his hand, and while he whirled it, 


touched the straight teeth lightly with an 





oilstone, and the reamer was struck dumb 
from that moment and never chattered 
again. The touch was so light as not ap- 
parently to dull the reamer; but it did the 
business, and the reamer was not ground 
or sharpened again as long as I knew it. 
A great many persons, at one time or 
another, have tackled the problem of the 
chattering reamer, or, rather, it has at- 
tacked them When thre 
on the market, it 


factory-made 
reamers were first put 
was soon said of them that they were very 
nice, but they chattered too much. One 
of the things easiest to think of, by way 
of a remedy, was to make the flutes spiral 
instead of straight, and they were so 
made, still retaining the regular spacing 

although the 
that the ream 


It was then found, of course 
“of course’ came slowly 
ers chattered as badly as before, only 
making spiral chatters instead of straight 
ones. Then came the somewhat sensible 
suggestion of irregular or differential 
spacing for the teeth, and this has been 
generally adopted, with results more or 
less favorable If the teeth are not spaced 
regularly, the similar elevations and de- 
pressions of the internal cylindrical sur- 
face, where in the chatter movement all 


the reamer teeth may concur, become 
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necessarily more minute, and if the chat- 
ters do not entirely disappear, they at 
least become much finer. In the “Ameri 
can Machinist,” more than eight years 
ago, I did a little figuring on the possi 
bilities of differential spacing, and I found 
that with thirteen teeth to the reamer they 
could be so spaced that, to have all the 
teeth at once coincide with the chatters, 
the smallest number of chatters in the 
circle or revolution must be 1,560, and 
when we get them down as fine as that, 
it would not be strange at all if they should 
disappear entirely. If a differential spac 
ing of reamer teeth is attempted, better 
results may be secured by going at it 
systematically than by any haphazard or 
guesswork differentiation 

And now, after all, it really seems that a 
combination invention is what is needed 
in this case Although the differential 
spacing is better than the regular spacing, 
we can afford to do away with that, too, 
and still do better reaming. The idea 
exists in Professor Sweet's last letter to 
the “American Machinist” on this 
but it does not seem to be carried quite 


topic, 


to its legitimate conclusion. He speaks 
of a taper reamer with spiral flutes, but 


with different rates of spirality, some of 
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1 


the cutters being more spiral and some 


Now, 


rather troublesome to make. if 


less so. such a reamer must be 
know it 
would work all right; but I, unfortunately, 
am quite a stickler for the symmetrical, 
and it therefore could not possibly suit 
It would not look pretty, and so I 


Space the 


me 


certainly would not have it. 
reamer perfectly regular, and cut the teeth 
all with the same spiral; but, instead of a 
constant twist, let it be a gain twist, and 
you will have the handsomest reamer that 
ever greeted mortal eye, and it will not 
chatter. 

That may do for a taper reamer; but 
Well, a 


certain 


how about a straight one? 


straight reamer has to be to a 


a taper one, or it will not be able 


After the hole is cut 


extent 
to do any reaming. 
or reamed to the full size, the shape or 
disposition of the reamer teeth which may 
pass the hole after it has thus reached its 
full further 
effect its final condition, and can- 
not change or alter it even by scraping out 
If the hole is chattered, 


enlargement can have no 


upon 


a chatter mark. 
it will be chattered before the reaming is 
completed; and if it is to be cured of its 
that 
the job is finished. 


must be done before 
We must 


then, that the straight reamer is to some 


chatters, also 


assume, 


extent taper, and that successive portions 
not in the same radial plane will be cut- 
ting at the same time, and in that fact we 
will find the means of curing all chatter 
ing or of all tendency to chatter. 

I would cut a straight reamer perfectly 
symmetrical and regular. I would make 
it with an even number of flutes, and I 
would make one-half of the teeth straight 
or parallel to the axis, and one-half of 
them spiral, following each other alter- 
and then a 
spiral one, all around the reamer. This 
differentiation 
that could not fail to prevent all chatter- 


nately, first a straight one 


would involve a constant 


ing. The teeth should be so arranged 
that at the middle of the cutting length 
of the reamer they should be all spaced 
equally around it, and then the difference 
of the spacing, due to the spiral being 
contiguous to the straight teeth, would 
have the least effect in the arrangement 
without impairing the function in cutting. 

Fellows who tell about what has been 


done, and what is being done, are on 
much firmer ground than those who tell 
about what might, could, would or should 
be On thoughts, I 
rather inclined to hedge a little about the 
the flutes, 
unless the taper is comparatively slight 


The 


other reamer with the alternate straight 


done second am 


taper reamer with gain twist 


and the reamer advances rapidly. 


and spiral flutes, I have considerable con- 


fidence in 


A A A 
The electric wires of the city of Balti 
more are to be placed under ground. A 
subway commission appointed for that 


purpose has just made its report and sub 


mitted plans for the work 
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Repairs of Electrical Machinery.—Il. 


BY A. R. HARRIS. 


In a previous article on this subject, it 
was shown that the principle of winding 
ring armatures is very simple, but that 
sometimes the arrangement of the coils 
is such that it is not easy to determine 
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the coils are superimposed upon eac} 


other, 
the winding easier, or else so as to be able 


this being done either to mak: 


to get a greater number of turns on th 
armature. Figs. 1 and 3 show two differ 
ent ways in which the coils may be woun 
when they are arranged on the armatut 


in a single layer, and Fig. 2 a superim 























REPAIRS TO 


which are the proper ends to connect. In 
the following an effort will be made to 


show how the difficulties may be over- 


come. 

In the great majority of cases, the coils 
are wound so as to fill all the space from 
the core to the outside of the wire; that 
made to occupy all the 


is, each coil is 


depth of the wire. Occasionally, however, 








Fig. 6 
ELECTRICAL 


MACHINERY 


posed coil winding. In the three figures, 
the part of the coil located on the outside 
of the armature is shown in section 

The winding shown in Fig. 3 is the best 
one, and is used in the great majority of 
but that shown in Fig. I is not 
uncommon in machines 
In Fig. 


the top end of the wire is at the bottom ot 


cases; 
made by some 


concerns. I it will be noticed that 
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e coil, while in Fig. 3 it is on the outside 

irface. The latter winding is superior 

r two reasons, one of which is, that as 

th ends are on the outer surface, if either 

ne should break off it can be easily 
liced. The other reason is, that in the 
rocess of manufacture, the end coming 

mm the bottom of the coil, in Fig. 1, 

sure to be bent back and forth a number 

times, and, as a consequence, will be 

t in such a condition that it will break 

under the crystallizing action due to 
he vibration of the wires when the ma- 
ne is in use, much sooner than if not 
ubjected to so much bending. The elec- 
cal action of both windings is the same, 
nd an armature wound with both kinds 
uld work as well as if with only one; 
refore, as that shown in Fig. 3 is by 
the best, whenever it becomes neces- 
ry to put on a new coil it should be 
sund in that way. 

lo wind a coil with both ends on the 

iriace, all that is necessary is to com- 

ence from the center of the wire and 
vind both ways. This is accomplished 
by taking a length of wire sufficient for a 
| and winding it on two shuttles, one 
on each; then one shuttle is passed 
.round the armature core in one direction, 
and the other in the opposite direction. 

As to the connection of the ends of 
these coils in the proper relation, there is 
very little danger of making a mistake, if 
it is kept in mind that an outside end 

ust connect with an inside one, and 

irther, that the ends must belong to 
adjacent coils. In Fig. 1 it is easily seen 
that the outside end a of coil No. 1 must 
be connected with the inside end b of coil 
No. 2; for a comes from the inner side of 
the armature core, and b from the outside. 
In the same way, in Fig. 3 the end b of 
the left-hand coil must connect with end c 

the right-hand coil. 

If the simplicity shown in the foregoing 
were always encountered, there would be 
very little danger of making false con- 
nections; but in cases where the coils are 
wound one on top of the other, as shown 
in Fig. 2, it is gener ‘y difficult to pick 
out the right ends. To facilitate this mat- 
ter as much as possible, the ends coming 
from the under side of the core are 
brought to the surface at about the points 
hown by wires a b cd e f, and the ends 
oming over the top of the core hold cor- 
responding positions on the upper corner 
of the coil. If the entering ends of the 
oils were always on the same side, as in- 
dicated by the arrows 1, 2, 3, there would 
ve no danger of connecting wrong ends; 
but it is as common to have the ends 
ome from both sides as from one. For- 
tunately, coils are seldom wound on top 
~ each other in armatures where the 
whole surface is covered with wire, this 
winding being more frequently met with 
in grooved armatures, and in these there 
s a chance to trace the wires between the 
oils, and thus determine where they come 
from. Fig. 4, which shows two grooves 
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of a grooved armature with three coils in 


each, illustrates how in one case all the 
upper ends may come from one side oi the 
coils, and in another case may come from 
both sides. In both the grooves the black 
circles indicate the first and the last turns 
in each coil. In groove 1 the first turn ol 
each coil is on the left hand side, and the 
successive turns are arranged as indicated 
by the line running through the circles 
In the groove 2 the inner and outer coils 
commence on the left side, but the center 
coils starts from the right. In both cases 
it must be remembered that the end of the 
coils would not come out where the last 
turn is shown, but would continue around 
the armature core and come out on the 
under side, as shown in Fig. 2. 

If in Fig. 2 all the coils were wound as 
in groove I of Fig. 4, it would make no 
difference whether a, which is the end 
of coil I, were connected with the be 
ginning of coil 4, 5 or 6. Neither would 
it make any difference if the winding were 
as in groove 2; but in this case, as one of 
the wires issuing from the space between 
two sets of coils would belong to one set 
and the other two to the other set, it 
would be very possible to connect with a 
coil in the wrong group, by following this 
careless method. This point can be bette: 
understood by reference to Fig. 5, in 
which four sets of coils are shown in dit 
ferent arrangements, the connection be 
ing in the order indicated by the numbers 
In the group to the left, the end of the 
top coil connects with the beginning of 
the middle one, and this with the bottom 
one, which in turn connects with the top 
of the succeeding set In the second 
group, the middle coil connects with the 
bottom one, and this with the top, which 
connects with the middle one of the next 
set. In the third group, the top coil con 
nects with the bottom, and then with the 
middle, and from here goes to the bot 
tom of the next set. In these three groups 
it will be seen that there is no regularity 
as to the order in which the coils are con 
nected that belong to the same set, but in 
no case does a coil of one set connect with 
a coil of another, unless it is the last one 
of the set; that is, 1, 2, 3 may be arranged 
in any way so long as they are on top of 
each other, but they could not be as shown 
in the group to the extreme right 

To determine which are the ends of the 
respective coils, so as to be able to con 
nect them properly, is not so difficult as 
may appear. Suppose you have a case as 
in Fig. 2, where six coils are disconnected 
and all the rest of the armature to the 
right and the left of them is perfect There 
would be twelve ends to trace out and 
connect in proper relation. The ends 
coming from the inside of the armature 
could be easily separated from those on 
the outside, as they would issue from 
points nearer the center of the shaft. 
Whether the coils are wound as in groove 
1 or 2 of Fig. 4, can be determined by 


noting from which side of the insulating 


partition they ¢ shown in 
Fig. 6, in whi \ be seen that the 
wire 2 does not ¢ 0 e same side 
of partition 4 as wire 1, and that wires 3 
and 4, coming from the under side, are 
not on the same side of A as wire § 
Wires 2, 3 and 4 therefore belong to the 
set of coils on one side of -/, and 1, 5, 6 to 


coils on the other sid Now wire 1 could 
not be connected with 2, because both are 
top wires and the current would run back 
through 2 in a reverse direction. The 
proper connection for 1 would be with 
30r 4 

After having determined to which set 
of coils the ends belong, and which are 
inside and which outside ends, it is neces- 
sary to connect them in proper succes 
sion, and also with the uninjured part of 
the armature, so that the current through 
them may be in the right direction. To 
accomplish this, ascertain whether the 
end wire of the perfect part of the arma 
ture, either to the right or the left, comes 
from the inside or the outside; the source 
from which one or the other end comes 
can surely be made out. Having deter 
mined this point, commence to connect 
the loose ends from this side. Take wire 
f, if the end of the perfect wire is on the 
outside, and by means of a magneto bell 
find out which of the three outside ends 
it belongs to, and connect this end with 
ec; find the end of e. in the same way, and 
connect it with d. Find the end of d and 
connect it with c, and so on for the other 
wires. Having done tl connect top end 
ola with Wire trom pertect part ot arma 
ture on the left then connect the june 
tions abedeandfto the commutator, 
in regular succession 

The order in which the coils in any set 
are connected may be changed as desired, 


but the connection with the commutator 


must be such that each section is con 
nected with a coil that directly succeeds 
the coil with which the pr ceding se 
tion 1s connected As tl point is one of 
the most important to observe, it will be 
explained fullv nother rticle 
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The Sleepy Eye Rotary Engine. 


So many of our readers are genuine in 
ventors and interested in patents existing 
and in patents prospective and in the 
realization of pecuniary returns from 
them, that we seem to be under some 
obligation to mentior igain the Slee py 


Eye rotary engine 

In our issue of December 17th last we 
mentioned, as we got it from the daily 
papers, that Grant Brambel, of Sleepy 
Eye, Minn., had sold to an English syn 
dicate all proprietary rights in his rotary 
engine for $1,600,000 Since then the 
story has grown, and the latest form of 
it is as follows: 

“Sleepy Eye, Minn.—Grant Brambel, 


who invented and patented rotary en 


gine, to-day transferred the right to 


manufacture and sell the engines to Henry 
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Francis Allen, representing the Allen syn- 
dicate, of England, for $3,100,000. This 
sale is for only the United States—Eng- 


land. Germany, France and Europe 
having been previously sold for over 
$4,000,000. The inventor yet controls 


the engine for Mexico and the Canadian 
provinces.” 

The engine invented by Grant Brambel 
and patented in December, 1895, we con- 
sider far from the best and not far from 
the worst of existing rotary engines. It 
is demonstrable from the patent drawing 
that the steam will not turn the engine 
over except started from one or 
two special points of the revolution, and 
if it could be got to run, it would do little 
more than that; and whatever the volume 
or pressure of steam used, little power 
could be developed. The Brambel patent 
claim is one of those all-comprehensive 
combination claims which, covering so 
It is the 


when 


much, really cover nothing. 
style of claim which the “no patent, no 
pay” attorney delights to secure for his 
client. Any slight deviation from the de- 
tails of the combination breaks the claim 
completely. If, as we understand, this 
inventor has been exhibiting an engine in 
operation and developing a respectable 
amount of power, it is morally certain that 
it has not been built in strict accordance 
with his specifications, and that it is, in 
fact, an unprotected invention. 

It is proper to say that we do not be- 
lieve the story of the sale of the above 
All 


existence 


alleged invention, or any part of it. 
the rotary engine patents in 
could be bought for much less than is 
alleged to have been paid for this one, 
and they would be dearly bought at that; 
and the money would not be extracted 
from any British syndicate, none of 
whom, as a rule, are in the habit of pay- 
ing out fabulous sums for chimerical in- 
ventions 


AAA 
Broaching Machine. 


We give herewith an engraving of a new 
broaching machine intended for such 
work as is done on bicycles and in simi- 
lar lines. It consists essentially of an up- 
right plunger which is driven by rack- 
and-pinion movement, as indicated, the 
two pulleys being driven in opposite direc- 
tions and alternately connected to and 
disconnected from the shaft by means of 
clutches, one of which is placed at each 
end, the two being connected by a rod 
which passes through the shaft. 

The length of stroke is determined by 
the position of the collar on the top rod 
at the right, and the driving clutch is 
lever also 
16 inches 


thrown into engagement by the 
at the right. The pulleys are 
diameter, 3 inches face, and the gearing is 
sufficiently powerful for the class of work 
indicated. 

When set for general use, the machine 
makes a stroke returns, 
and then stops until it is again tripped, 


complete and 


AMERICAN MACHINIST 


though the trip can be so arranged that 
the machine will run continuously if de- 
sired. It is made by the W. P. Davis Ma- 
chine Company, Rochester, N. Y. 


A A &b 


Letters from Practical Mien. 


Measuring Minute Intervals of Time. 
Editor American Machinist: 

In the recently published “Text Book 
of Ordnance and Gunnery,” by Capt. 
Bruff (which I assume to be the United 


States Government Manual), the only 
chronographs described are the Bou- 
lengé, Schultz and Marcel Deprez. I 
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BROACHING 


may therefore be pardoned for reminding 
your readers that these instruments have 
for some time been superseded by the 
Zamanap. As is well known to those of 
your readers who are interested in artil- 
lery, or in obtaining very accurate rec- 
ords of the movements of machinery at 
high speeds, the great defects of the Bou- 
lengé dropping bar chronographs are: 

1. Great number of batteries needed, 
and consequently 

2. Want of portability. 

3. Delicate adjustment 
necessary, and consequently are 

4. Troublesome to get ready for action. 

5. Variation with the latitude, altitude 
and hight of barometer. 

6. Only one interval of time can be 


of resistances 


measured 
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7. Owing to the sluggishness of the 
magnets, errors arise which cannot be 
measured, and therefore 

8. The indications cannot be depended 
on. 

Considering these defects, each of them 
fatal, it is surprising that the apparent 
simplicity of this very erratic and trouble- 
some instrument should have led to its 
adoption. That, however, was because 
the other chronographs offered were in- 
vented by outsiders without the practical 
experience to show them what was really 
wanted. Hence these instruments would 
only serve in the scientist’s laboratory, 
where an hour or so spent in adjustments 
every time of using was of no conse- 
quence. 

A favorite form depended on the use 
of a tuning fork, and it was confidently 
proposed that the vibrations of this fork, 
as they marked themselves on a smoked 
surface, were authentic records of time. 

I must ask your readers to bear with 
me while I point out the fallacy of such 
a supposition. In the first place, a tuning 
fork has this fundamental defect, that it 
is impossible to know exactly how many 
times it vibrates in a second. The period 
of vibration of a tuning fork varies with 

1. The comparative density of the at- 
With a high barometer the re- 
sistance to its vibration is and 
consequently that vibration is slower. 

2. The hot weather 
the tuning fork is longer and thicker than 
in winter; hence, it vibrates more slowly. 

3. The tracing point for marking the 
smoked surface, however light it may be, 
adds to the mass of the fork and increases 
its period of vibration. 

4. The amount of soot on the surface 


mosphere. 
greater, 


temperature. In 


cannot possibly be regular, and the resist- 
ance to the motion of the tracing point 
will thus continually vary. 

5. We have no means of ascertaining 
what correction to make for the foregoing 
errors. 

Your readers will thus see that using 
a tuning fork to measure time is like 
drawing a line, calling it an inch long, 
solemnly dividing out that unmeasured 
line into a million parts with a microm- 
eter, and then gravely using these sub- 
divisions as millionths of an inch. 

At Greenwich Observatory the transits 
of the heavenly bodies are recorded on a 
drum chronograph. The drum is so 
shaky as to be easily moved about a quar- 
ter of a second. The records are meas- 
ured by small flexible scales which can be 
bent round the drum. There are six of 
these scales, not one of which agrees with 
the circumference of the drum or with any 
other of its fellow scales. Yet the results 
which may be half a second out are gravely 
set down to two places of decimals. 

In “Engineering,” page 26 of July 3, 
1896, we are informed that the revolution 
of a shaft may be accurately counted by 
one man feeling the revolutions with his 


the numbers to 


finger and calling out 
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nother man who holds a common fith- 
econd stop watch. We never know what 
ve can do until we try. 

Realizing the need of an efficient instru- 
ment to measure high velocities with ac- 
uracy, I first brought out, about 1891, a 
mall pocket affair combining a revolu- 
tion counter and a chronograph. When 
this was applied, say, to a shaft, one part 
egistered the number of revolutions while 
the other the time that had 
lapsed since the counting began. Thus 


indicated 


t was completely automatic; and on dis- 
onnecting, it showed that in say 25.3 sec- 
nds the shaft had made 729 revolutions 
That was very useful to electricians, and 
ndeed to all high 
peed engines; 


who had to do with 


but to be accurate it was 
rather expensive. Latterly I see the idea 
has been taken up in a cheap form, but 
course with infinitely less reliability. 
lo measure the speed of ships or pro- 
demanded and 
ter about four years I perfected a chron- 


jectiles something more, 


ograph of the printing kind, a variety 
which had been frequently tried before, 
but without success. This form of chron- 


fag o Second and gave 


ograph registered to 
ery satisfaction; it registered an exact 
raction of an exact second. 

There I might have rested, but I saw the 
possibilities of the principle I had adopted; 
ind although much hindered by long and 
tedious illness, as well as by the malicious 
burning-out of my laboratory; I had in 
ibout four years more finished an instru 
that 
It is an instrument adapted to the rough 
est usage, although so accurate I call it 
the Sanskrit). It 


needs only one or two small cells of bat 


ment gave an exact ;os99 Second. 


the Zamanap (from 
ry and is perfectly automatic. 


Its most important uses have been to 


measure speeds of ships on trial trips, 
ind to measure velocities of projectiles. 
For the latter it has the advantage that 
elocities may be obtained, not at one 
point, as with the other chronographs, 
but at any number of points in the path 
ithe shot. Moreover, by the use of cer- 
tain apparatus which replaces the screens 
of wire or thread, no time is lost by re- 
placing these between each shot. It has 
taken eight different velocities of each 
bullet fired from a Gatling gun operated 
by electricity at the rate of about two 
thousand shots per minute, taking six- 
teen thousand records per minute without 
straining itself. 

I put it to another curious use: Armed 
with a small Zamanap, which with its bat- 
tery would go into my hat, I went into 
Westminster Abbey and set it in motion 
while the organist was struggling through 
one of Purcell’s anthems. On 
measuring, I found the notes 
were about half and others double their 
proper length, but hardly any of them 
were right, and those only by accident. 

SiR C, PURCELL TAYLOR, 
Bart., D.Sc. 


Henry 


some of 


England. 


London, 
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Short Gear Teeth. 


Editor American Machinist: 
I have read with much interest the let- 
Mr. Horac e L. Ar- 


“American Machinist” of 


ter on gear teeth, of 
nold, in the 
January 7th; the more so as | have been 
preaching the doctrine of shorter teeth 
and letters 
drew out a favorable comment from Mr. 
W. H. Booth some The 
long tooth, of 0.70 or 0.75 of the pitch, 1S 
| both shafts 


for a long time, one of my 


two years ago. 


a survival of the past, when 


and bearings were less rigid than is the 
practice to-day, and when gears, being 
simply cast from wooden patterns, were 
less eccentric and 


liable to be more or 


to require much more length to insurt 
contact. 

As gears are made now, I see no reason 
for a greater length than 0.60 of the pitch, 
and for cut gears of 0.50, as 15S also sug 
gested by Mr. Arnold. If the 


of the tooth at pitch line is 0.46 of the 


thickness 


- 
— 


SHORT GEAR TEETH 


pitch, the strain at the root comes very 
near to that which may be placed upon a 
cube; and if the tooth is slightly wi- 
dened at the base, as it may easily be, by 
rounding off the point with a proper 
curve, without thereby diminishing its 


strength, we can get the full strength of 
the the the 
Then, if we assume the 


cube for cantilever, which 
gear tooth is 
breaking strain of such a cantilever, as 
shown by Mr. West’s experiments, pub- 
lished in the “American Machinist,” as 
8,000 pounds per square inch, a strain on 


the point of the tooth of 500 pounds will 


give a factor of safety of 16 to 1, which 
ought to be ample for any purpose. 
The last illustrations to Mr. Arnold's 


paper represent very closely what a gear 
tooth should be, in my way of looking 
at it; and with such gears my table of the 
safe power to be derived from gears, pub- 
lished in the Journal of the Franklin 
Institute some ten or a dozen years ago, 
calculated from this 
strength” as a basis, should be 


and which was 
“cubic 
found amply satisfactory for all ordinary 
practice. 

I quite agree with Mr. Arnold in con 
demning the practice of fine pitch and 
many teeth, which obtained in many of 


our shops in the past; but I think this was 


done to insure constant contact of one or 
more teeth, and to avoid the chatter which 


might come from the yielding of weak 


shaits or bearings, thus permitting in- 
stants of no contact, if the teeth were 
coarse and open. 

I inclose a sketch showing my idea ofa 


correctly proportioned tooth for a pair of 


16-tooth pinions, in whicl 


width of tooth 16 pitch; 
width of space $4 pitch 
hight of tooth 50 pitch; 
clearance at bottom 05 pitch 
SAM'L. WEBBER 
A = 7 


A Handy Guide for Hand Taps. 


Editor American Machinist: 


] 


Can you put me in the way of getting 


some idea of the best way to make a cheap 


and handy guide for a hand tap, so that 


I can tap holes true and without a 

of trying with a square, and then not a 

very good job atter all W. T. B 
[Everyone knows, of course, that our 


correspondent is not up to date or he 


could hardly be making the above in 


As a general thing, if it is known 


quiry. 
that a hole is to be tapped, the right time 
to tap the hole is at the time that it is 
drilled, and the machine that will drill the 
hole correctly should also be able to do 
the tapping We are aware, however 
that there are some places where this 
practice cannot be carried out. Nothing 


that we could suggest for our correspond 


ent’s purpose would be universally ap 
plicable, but the 1 shown in the sketch 
might do very well We have a disk A 
y 3 inc] | eter and inch thick 
(none of the d y that we may 
entio1 eed b ved), with a boss, 


acd 
\ 
*, 
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\ HANDY GUIDE FOR HAND TAPS 


say, 2 inches diameter and 5 inch thick, 
the faces a and b 
parallel to each other. The 
B is of any convenient thickness to give 


solid with it, faced 


lower disk 
the right hight to the tapping guide, and 
is wanted down close to 


lower disk may be dispensed 


when the guide 
the work, this 
with entirely, and the upper disk 4 and its 
boss may be bolted down onto the sur- 

The fork 
faced thin 


without 


face being tapped, if it is true 
of the tapping 
enough to slip under the face a 
The hub of the tap guide, if it 


guide C is 


binding 
is for taps up to 1 inch diameter, has a 








SU-; 


true vertical hole through it a little larger 
than the largest tap to be used, and into 
this is dropped a bushing that will fit the 
shank of the tap, and, of course, a differ- 
ent bush will be required for each size of 
tap. We assume that the tap will center 
itself by the hole, and the guide will do 
nothing but keep it always perpendicular 
to the face. By using a strip of paper 
on each side, or by facing the hub a little 
shorter, the guide may be held rigid when 
the central bolt is tightened. With the 
guide not bound, however, it will be easy 
to slip it out of the way, or to command 
several holes with one bolting. It is cer- 
tainly well to remember that the practice 
of tapping any hole without a guide for 
the tap is a relic of the dark ages, though 
it is still sometimes necessary, and the tap- 
ping of holes by hand may before long 


be as infrequent as hand drilling 


A A A 
A Mysterious Explosion—Bor- 
ing Bars. 


Editor American Machinist: 

[ was recently called to take measures 
for new plungers in a waterworks plant. 
The pumps were compound duplex, and 
the water plungers were 16x 48 inches, 
cast hollow, with flanges on each end, to 
one of which the piston rod was attached; 
the other was a plain flange. Both flanges 
were fastened to the plunger with cap 
screws and were an air-tight fit, so that 
the plunger was supposed to contain noth- 
ing but air while it worked against 100 
pounds water pressure. In taking dimen- 
sions it became necessary to remove the 
plain flange. The cap screws were taken 
out, and the flange not coming off readily, 
it was hit with the end of an iron bar to 
loosen it, when there was an explosion and 
the flange was blown out of the pump, 
grazing the engineer’s leg and hitting a 
post some feet away, making a large dent 
in the post. The flange came out with 
force enough to have broken the engineer's 
leg if it had hit him square. At the same 
time there was a puff of steam or gas from 
the pump. Afterwards there was a lighted 
candle held in the end of the plunger, when 
there was another slight explosion and 
puff of gas 

Now, what was the cause of the ex 
plosion? Perhaps there might have been 
a little water that had worked through the 
plunger, and with the air already in the 
plunger it had formed an explosive gas, 
athough the plunger showed no signs of 
rust inside. The precaution was taken to 
drill a small hole through the flange in the 
rest of the plungers, when the same ex 
plosive gas was found as in the first 
plunger. The same conditions may pre- 
vail in hollow piston heads that some foun 
drymen use to blow up their cupolas with, 
although if the same foundrymen would 
read the “American Machinist” they would 
know better. Possibly some reader of the 
“American Machinist” can throw some 


light on this explosion business; at least 
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it seems that it is best to be cautious about 
knocking heads off of plungers of this 
kind. 

BORING BARS. 

I would like if some of the craft would 
write their experience in boring cylinders, 
pumps, etc.; what kind of bars, number of 
cutters used, etc. In my experience I have 
had the best success in getting a round hole 
with four cutting tools in boring head; I 
have used 3, 2 and I cutting tools in head, 
but could never get as round a hole as with 
four cutters, although I could get the 
smoothest-looking job with one cutter. I 
once had a machinist in my employ, from 
the State of Missouri, who strongly recom 
mended me a bar that they used in his 
country with seven cutting tools in the 
boring head, but I did not think I would 
have patience enough to set seven cutters 
so that they all would cut alike, so did not 
try the plan. He also told me of a man- 
drel they used for truing up piston rings, 
which is not very costly, to say the least. 
This wonderful mandrel was made from a 
white oak log, as long as would go in the 
lathe. You drive a piece of iron in each 
end for centers; turn the log up tapering; 
turn and cut off your piston rings in the 
ordinary way; then drive them on the log 
and face them up; and when the mandrel 
gets worn you can regrind it, so to speak, 
by simply putting a lathe tool in the lathe 
and turning it up again. 

C. C. SPRAGUE. 
A A A 
Cutting Keyways. 
Editor American Machinist: 

Those who have cut keyways that were 
required to be straight and true in holes 
that were small and long, can appreciate 
the difficulties that sometimes arise when 
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Fig. J 


keyway cutters or special tools for that 
purpose are not at hand. Having a 
number of small lathe cones that were 
te be bored and keyways cut, the follow- 
ing method was used with very satis- 
factory results: 

The cones were held in the lathe in a 
special chuck a, Fig. 1, and the holes were 
bored and reamed with rose and fluted 
chucking reamers held in the tail stock. 
The tool for cutting the keyway was 
made by forging a tool much the shape 
of a boring tool, as shown in Fig. 2. In 
the end at C was inserted a cutter of the 
desired width, held in place by the set- 


screw S. The tool was held in the tool 
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post of the lathe and adjusted to the 
proper hight to pass through the hole, 
the same as a boring tool. By locking 
the cone and throwing in the back gears, 
the work can be held still. The lathe is 
then converted into a hand shaper, the 
tool being passed through the work by 
moving the carriage back and forth along 
the bed by hand. By using the stop 
usually used for inside screw-cutting, the 


o < C —————— ee —— 
+ C Oia man | 


s-OL 


"i 








Fig. 2 
CUTTING KEYWAYS 


tool may be moved back from its cut 
while the carriage is being run_ back, 
thus avoiding the danger of breaking the 
cutting edge of the tool by dragging it 
back in its cut, and at the same time pro- 
viding a means for regulating the depth 
of each cut. 

This method saves the time of resetting 
the work if the keyway were to be cut 
in another machine, and gives a keyway 
that is straight and true with the hole, 
both having been cut with one chucking. 

W. P. TURNER. 
A A A 


A True Crank-Pin in an Untrue 
Hole. 


Editor American Machinist: 

Not long ago we had an engine shaft in 
the shop with the crank pin loose. It 
had been a constant source of annoyance, 
and finally could not be held any more. 
It was not only loose, but was not square 
with the face of the crank, which was 
true. The pin was about 314 inches diam 
eter by 4 inches long, and on the length 
of it was out of square about ;'; inch. The 
way we remedied the trouble was by mak 
ing a new pin and first fitting the taper 
part and marking it so that we would 
get it in the same way again. We then 


2 


filed four spots on each collar, 1, 2, 3, 4, 
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, ” ” 


and 1”, 2”, 3”, 4”, getting them square with 
the crank face and parallel, and recentered 
the pin by these spots and then finished 
turning the pin. We put back the pin 
according to the marks and we had a 
good job, giving satisfaction. 


It may be 


-— 
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old, but to us it was new, and we give it 
for what it is worth. 
F. FUERSTE & SON. 

Guttenburg, Ia. 

[The trick is one that it is well toremem- 
ber. We have known more than one case 
where the parties went to the trouble of 
reboring the hole, involving more ex- 
pense than this mode of turning the pin, 
while the result was practically the same. 

Ed. ] 

oe A A 


Some Points About Boring Bars. 
Editor American Machinist: 

We have been having something re 
cently about boring bars, and some of 
ny own experience with them may not 
be amiss. 
familiar with 
has a flat 


We are all more or less 
the style shown in Fig. 1 It 


utter which fits a slot, and the bar is 

flatted to a certain size x, to which the 

cutters are then fitted to center them. 
The size x is often quickly lost. The 


utters may be the right size to fit it; but 
unless the shoulders are precisely square 
they will cut their way to a seat; and then, 


too, I have known a bar to be filed when 


Fig. } 


THE REGULAR THING 





ANOTHER IMPROVEMENT 








Fig. 3 


ANOTHER 


BORING BAR 


a cutter was a little too small, thus fixing 
it so that no other cutter previeusly made 
would fit it 

The bar shown at believe, 


the ob- 


Fig. 2 is, I 
ny own improvement on Fig. 1, 
ject of this construction being not only to 
avoid this mutilation of the bar, but also 
to so arrange that the same cutter could 
be used in several different-sized bars, if 
desired. The pin A is round, but is flatted 
for a portion of its length for the cutter 
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to fit This should be tem 


pered. 


over. pin 

A short bar, say 8 inches long, can be 
kept in the tool-room to fit cutters to; 
they can be turned to size in this short 
bar, and if the pin is put in exactly cen 
tral, cutters will always fit and bore their 
proper size. 

At Fig. 3 is a bar having a taper cutter 
In this case the wedge D forces the cutter 
against the bar at E FE, and both wedges 
must be driven out to remove the cutter. 
Wedge 4 fits the bar all around, but fits 
the cutter on the 

Chis bar 
pitch thread and re 
the feed Chis 


sides only. 


was once made with a 20- 


olved in a stationary 
all right for 


nut for was 


straight holes; but when it was one day 


tried on a taper hole, you may imagine 
there was a difficulty and that someone 
learned something about boring taper 
holes and taking oad ch ps 
FP. J. WoopuHurRs' 
Steel 
\ 
\ 
\ 
Stee Steel 


Fig. J 


REAMER 


Reamer with Welded-in Teeth. 
Editor American Machinist: 
Mr. He 


issue, Ol a 


menway'’s account in 
| 


large 


Reading 


your last reamer made 


partly of iron, reminded me of the reamers 


wheels for 


I made before solid emery 
grinding hardened steel were much in 
use. The great trouble with “all steel” 


reamers of ze was the liability in 


large S 
1 , 1 , : 
hardening of their becoming oval, or any 


shape except round. Knowing that iron 


was not troubled so much in that way, 
by heating and cooling, I took pieces 
of good quality, planed grooves as shown 


and welded in 


in Fig. 1, pieces of square 
cast steel. 

In the welding, the projecting corners 
were beaten down to near the diameter of 
After tur 


steel would app 


ning, the portions of 
the dotted li 
vas then supposed that 


the iron. 
nes show 


in Fig. 2; and, as it 


uneven teeth would prevent chattering, 
no attention was paid 


were put in each section 


to uniformity, but 
two or three teeth 


of steel, the iron between turning a trifle 


smaller than the steel, being softer. 


The hardening process changed the 


t 
i 


WITH W 


that a slight applica- 
that 


Shape so very ilttie 


tion of oilstone was all was neces- 
sary, and the reamer did as good work as 
any I see at the present time, used as I 
used them, in the boring lathe, on coup- 


C 
lings, pulleys and similar 


work 
After that, all reamers over two inches 
diameter I made in the same way with 
satisfactory results. 
O. C. CRANE 


Keys Hold a Cracked Crank. 


Editor American Machinist: 

I notice in your issue of December roth, 
on page 1143, Fig. 2, an arrangement of 
keys which is very good where there is 
1heavy Tall By eT re » the \ eT 
can M t Volun XVI, J ry 

1, page 5, Fig. 4, you w find ju he 
sal Tit T i t i ISQ 

In 1876, having yu i pa I2 x 20 

\ | ] 
\ 
‘\ ie 
ee ee 
¥ 
Fig. 2 
LDED-IN TEETI 
engin l e Ontario 
Mine, Park City, I ind that one of the 
ranks was cracked from the key, and it 
being extremely cu t that time to 
obtain another, | used the arrangement 
sketched, which has been in use ever since 


rhe center key was eased » as to bear on 


Crack 
J 
J 
Ame Lf 
the edges only, and th ther two keys 
were fitted easy on th des and driven by 


their edges only, so as to hold the crack 


together and keep it from opening out 
Being a reversing engine, of course, ren- 
dered the strain more severe 

Wan. J. SILVER 
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An Unfair Report. 

Our readers are already aware of Sir 
Henry Bessemer’s paper, entitled “His 
torical and Technical Sketch of the Ori 
gin of the Bessemer Process,” presented 
at the recent mecting of the American 
Society of Mechanical Engineers, and oi 
the discussion which followed, in which 
were set forth the claims of Kelley and 
Mushet for a portion of the credit which 
Sir Henry contends belongs to him alone 
We are both surprised and pained to read 
the report of that discussion which ap 
pears in “Engineering,” of London, for 
January 8th, which report was contributed 
to the paper by its American correspond 
ent. It is using very mild language to 
call this report garbled. Nothing re- 
sembling what the report gives as the ad- 
verse criticisms of the paper was said, 
while the strength of the criticisms actu- 
ally made is either belittled or ignored. A 


worse case of misrepresentation has sel 
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dom come to our knowledge. The re 
port isan absolute affront to every man 
who took part in the discussion; and, as 
a false statement of the proceedings, is an 
offense to the society at large. 
Considering the character of the men 
who took part in the discussion, and, from 
personal knowledge, antagonized somnie 
of Mr. Bessemer’s claims—than whom 
none stand higher in the metallurgi- 
cal world—it is to be deplored that the 
f 


English public should have this report « 
the discussion from a correspondent who 
seems bent upon ignoring the facts, and 
seems to feel himself under no obligation 
whatever to present an accurate and 
truthful report of what was actually said 
in the discussion. 

Passing over here the matter of Kelley’s 
claims as being open to misconstruction 
on grounds of nationality, this corres- 
pondent states that “it is well understood 
that the inventor who makes a process 
With 


this sentiment we have a good deal of 


practicable is the real inventor.” 


sympathy, but a partisan of Sir Henry 
Bessemer is the last one who should ap- 
peal to this test, as by it the Bessemer 
process 1s not his. 

Passing over the part played by the 
Swedish iron masters in pointing out the 
kind of iron necessary, it was Mushet 
who supplied the final step of the process 
which made it a success—the use of 
spiegeleisen for deoxidizing the charge. 
Sir Henry’s claim that his use of cast 
iron for recarburizing anticipated Mush- 
et’s use of spiegeleisen for deoxidizing is 


the weakest part of his entire paper—its 
hollowness being apparent without argu- 
ment. The chief similarity between cast 
iron and speigeleisen is that both come 


to the market in pigs 


Not only the matter, but the temper of 


1 
} 
! 


th 
sible from the representations of this 


e discussion was as far removed as pos- 
correspondent. It was felt and expressed 
by nearly every speaker that Sir Henry’s 
refusal to admit the just claims of others 
was a most unfortunate blemish on a 
great and richly deserved fame 

The spirit of fairness which charac- 
terizes the editorial mangement of “En- 
gineering” is well known and has been the 
subject of recent comment in these col- 
umns. This report is signally at variance 
with the general course of that journal 
in its treatment of American engineering 
matters. 

It is generally understood that Sir 
Henry Bessemer is one, if not the chief 
owner of “Engineering.” But no fair- 
minded man will consider this to be 
sufficient justification for such an out 
rageously unfair and misleading report of 
the discussion on that paper 

It seems to be assumed that some mem- 
bers of the American Society of Mechani- 
cal Engineers are engaged in an attempt 
to deprive Sir Henry Bessemer of the 
credit really due him. This we do not 


believe to be at all true. The spirit which 
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pervaded the discussion was simply one of 
regret that Sir Henry should ignore or 
deny the important contributory work of 
others—some of them his own country- 
men—and the belief seemed to prevail that 
his own achievements would appear all} 
the brighter if he could bring himself to 
see and acknowledge the historical fact 
that others besides himself have done at 
least something of importance in the 


development of the Bessemer process. 
A A A 
Necessary Tools. 


We have no higher aim than to be true 
to our name. We are of the shop first 
and always, and we are glad to know 
and proud to know that we reach every 
part of the shop, and have something for 
all that are in it. We receive letters of 
appreciation from high and from low in 
the shop, and also letters of inquiry cover- 
ing all the range of shop interests. No 
letters are ever more welcome or receive 
more thorough attention than those of 
which the following is a sample. It is 
fresh from the mail as we write. The 
writer says: 

“T have some questions to ask; I wanted 
to ask them long ago, but was afraid to 
on account of some geometry being in 
some answers I have seen, and that I 
could not understand. If given in that 
way they would be like so much Hotten- 
tot to me and to nine out of ten of my 
fellow workmen.” 

We do not know whether the 
etry” referred to was found in our col- 


“geom 


umns or elsewhere, and we give ourselves 
the benefit of the doubt. The questions 
referred to will be answered in their 
proper place and with as little geometry, 
or Hottentot, as the cases will allow 

At the same time, we cannot refrain 
from expressing the wish that our cor- 
respondent knew something of geometry, 
if not of Hottentot. We are always sorry 
fora man who has not a good kit of tools, 
and especially if he wants to do any nice 
work. A good workman would be and 
should be ashamed to be found without 
proper tools, and he would be surprised if 
he found a fellow-workman getting along 
without them, and he certainly should not 
expect us to get along without them. 


2 


It may be very necessary to draw the 


line somewhere, but it must still always 
make a difference where the line is drawn. 
If we have not the best tools, we cannot 
be expected to do the best work. Our 
correspondent has no use for geometry, 
and it is therefore certain that he cannot 
do the fine work that geometry would en- 
able him to do. If we draw the line ex- 
actly where he stops, we immediately en- 
counter others not as well equipped as 
he, and then at their bidding we must set 
our limit still farther back, and so on 
indefinitely. Instead of our continually 
leveling ourselves down, it will be for the 
greater good of the greater number ii 
they level themselves up. 








terms. 
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While our correspondent 


ignores ge 
etry, he probably fully appreciates th 
ltiplication table; but he can never do 
th the multiplication table all that h 
rht do with geometry, and it is absurd 
Even he probably 
favor our drawing the line on t 


er side of him, at the 


expect it would 
request of the 
who does not know the multiplica 
table and has no skill in its use. The 
who still counts on his fingers, and 
cht 


no further, ie st as good a rig 


isk that everything be explained, so 
t he can clearly understand it, as the 
has who stops on the wrong side 
geometry 
We propose always to do the very best 
can for those who unfortunately have 
-onfess that geometry is not in their 
but we must also always feel impelled 
ay, as we have opportunity, that they 
seriously handicapped by the lack of it. 
A A A 


Technical Books. 


/ENTGEN RAYS AND ee OF 
HE ANODE AND (¢ ATHODE By Edware 
Thompson, With a concluding chi pter by 
f. N. A. Anthony. 1906x g-inch pages ar 
nerous illustrations. D. Van Nostrat 1 Ce 


book gives a condensed account 
of the leading experiments and discoveries 


‘onnection with this newly discovered 


form of energy, going back to those ex- 


riments of the past which, not then fully 


t 


inderstood, are now seen to foreshadow 


Professor Roentgen’s great discovery 


1e various uses of the discovery in medi- 


1e and surgery are also gone into. The 


_ 


‘-luding chapter by Professor Anthony 


usses the various hypotheses that have 
been offered in explanation. Professor 
Anthony concludes that “the burden of 


proof up to the present seems to be against 


e theory for the X-rays,” although 
1 


of the difficulties of 


any wavy 


me of the latest experiments reporte 


seem to remove some 
the wave theory. 
THE MACHINIST AND TOOL MAKER'S IN 
STRUC TOR. By I vard Genuny, M il i] 
rineer and Ma nist 
This is a book gotten up in the pocket- 
book style, 


ed by machinists mainly, as it treats 


and evidently intended to be 


- 


principally of those things which 


do with machine shop operations. It 
starts out with the usual instruct 


ons in 


lementary arithmetical matters, which, 


for some inscrutable reason, are supposed 
» be needed such a work, but which 
-an be found much better presented in the 
standard text-books, and it then goes on 
) a consideration of those problems in 
vhich the machinist is specially interested, 
wail which are not to be found in text 
:0ks. Only a small portion of the book 

s entirely original matter, and while much 
f that which is original is valuable for 
hose for whom it is intended, it would be 
1ore so had the author t 
be precise in his use of mathematical 
It is, for instance, 


aken greater pains 


misleading to 


the practical mechanic to see an engraving 
fa chain link, having straight sides and 
semi-circular ends, called an “elliptical 
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ring,” and to be told that “a tangent is a 
straight line that touches a curve.” We 
cannot see, either, how it helps to an un- 
derstanding of the lever and other ele 
mentary machines, to give worked exam 
ples of problems concerning them, omit 
ting all attempt to explain their principles 
One who understands these principles sel- 
dom or never needs instruction in the 


rithmetic of them, and on the other hand, 


one who does not understand the prin- 
ciples involved in such elementary ma- 
| 


chines will be helped very little, if at all, 


by directions how to figure a few specific 
} 


cases, unaccompanie attempt to 


explain the reasons for each step, or even 
by a rule which might be memorized 


Some of the directions for laying off work 


are good, but the whole book needs 
judicious editing, and a judicious editor 
would have known that it is not proper 
shed by the 
Brown & Sharpe Manufacturing Com 


to take from a book publ 
pany, a chapter credited in that book to 
the “American Machinist,” 


ing credit to the original source of the 


without giv- 
article Failure to do this, and manv 
other things we not in the book, ind 
cate that the author, however good me- 
chanic or engineer he may be, has yet 
much to learn about book making It 
las 264 4x6%-inch pages, is bound in 
Published 
by the Genung & Smith Publishing Com 


pany, New Brighton, Pa. Price, $5 


morocco with pocket and flap 


A A A 


Questions and Answers. 


Name and address of writer must accompany 
every question. Questions must pertain to our 
specialties and be ot general interest. We can- 
not undertake to answer questions by mail. 


(Q i. J C., ma Lu CC isks Is 


possible to cut and thread with a 
right-hand die? \ It is both theoreti- 
cally and practic illy possible to do so A 


single-thread die with two rows of cutters 
opposite each other would cut a lef bined 
single thread as well as a right-han 
thread, except that would be oie 
about the clearance if the cutters were any 


thing but points or thin sheets of metal 
A single-thread right-hand die . with three 
rows of cutting teeth would cut a doubl 
left-hand thread; a die with four rows of 
teeth would cut a triple left-hand thread, 
and so on The cutting would not, of 
course, but the cutting 
teeth would at least follow each other in 
the proper order and with the spacing to 
produce the result mentioned. The ques 
tion is rather a theoretical than a practical 
one. These queer threads are, however, 
sometimes accidentally produced and re 
quire explanation. 

(10) T G. A., Fairmount, W. Va., asks 
1. Does greater velocity increase the strain 
on a rope hoisting a car out of a shaft, or 
moving one on a track? If so, in what 
proportion? A.—There is some increas 
due to the greater resistance at high 
speeds, but more due to the heavier shocks 
and to the strain of starting, which is not 
apt to be done so gradually as when low 
speeds are used. Within ordinary limits 
the increase would not be serious, but no 
rule can be given for it. Do two steam 
cylinders, working on the same crank 
shaft—one at each end—give double the 


power that one would giv \.—Yes. 3 
| wish to dri in 8-foot drum 40 turns a 
minute Wou da geared or direct-con 
nected engine give tl best economy? 
\.—A decision between a “first moti 
ind geared hoisting eng requir 1 
iretu idy oO | 5 

ist Geared engine e | ) \ 
small loads and v speed nd t 
motion engines with the reverse 
tions. The geared engine runs taster 

y + 7 ' j llar¢ ] ] j 

a first-motion, and a sma rcy lider d 
the work—the saving in engines mo 
than offsetting the cost of the gears. As 
the speed of hoisti ind weight of tl 

| j se 
Oat increase, t s advantage arops ¢ 
and finally disappears. In your case wi 
should say that, unless y r load is heavy 
the advantag would be on the side of t 
eared hoist \\ h equ y good engi 
there is no difference in the steam cor 
sumed, beyond the friction of the gearing 
but, practically, first-motion | s usually 
} . } ++ ‘ ] ly 
ta | Di TT1N 


7 A - 


State of New York Stationary En- 


gineers. 
[he first annual convention of the New 


York State branch of the National Sta 


tionary Engineers’ Association took plac: 
in Albany, January 15th. The chief bus 
ness of the convention was the discussion 
ind drawing o I to be presented to 
the Legislature, 1 1 the licensing « 
stationary engines The b as pre 
pared, provides for the appointment by 
the Governor ol! chief examiner and six 
deputi 5 { ries Of $3,000 nd $1,800 
respectively \pplicant ) nses mu 
be ex 1 nd v the elves cot 
petent | 1O! thie y be | I 
hed by f e not ¢ ! s 00. or | 
mprison nt t to d 30 days Tr} 
fficers of the State brat r the en 
ung year Past President 


Nichola Kelly, of Buffalo; Secretary, J 
W. Hallenbeck, of 
Otto Hohensee, « 
evening a banque W enioved the 


Delavan Hous 


Speed Test of Compeemet- Air Cars. 
\ special speed te W recently made 
of one of the Hardie compressed-air cars, 


which have now been running uninterupt 


edly for nearly six months on the One 
Hundred and Twenty-fiitl treet line, 
New York City A speed indicator w 


attached.and continuou harts were made 


for two complete round trips between the 
North River and the East Rivet As the 
car was run as usual between the regulat 


1 , 1 ‘ "1 , 
ble cars of the line, which follow each 


' - ; 1 1 
uit to find a clear stretch in which to 


quire speed No difficulty w experi- 
enced in acquiring a speed of 20 to 24 
miles per hour between the streets When 


running at 23 miles per hour, the car wa 
stopped in about twice its length without 
jar or discomfort to the passengers. Run- 


; " 


ning at nearly 20 mules an 


hour, it was 








84-86 
stopped within a little than its 
length and without jar. 

The driving power of the car 
shown to be in excess of all needs. When 
the car was started at the near crossing, 


more 


was 


a speed of 8 miles per hour was obtained 
when the car passed the opposite corner. 
The power that may be applied is prac- 
tically unlimited, depending merely upon 
the adjustment of the reducing valve for 
the working pressure. 

Another special run of over 10 miles 
with one charge of air was also recently 
made by one of the cars over several con- 
necting lines, affording all 


grade, 


varieties of 
curves, switches, load, stopping 
and starting, etc., and with a considerable 
surplus of pressure yet remaining. 
A A A 

The electric street cars of St. Paul and 
Minneapolis are to be operated by water 
power. Seven generators of the General 
Electric Company’s make, driven by as 
many Stillwell 1,000 
horse-power each, are to be installed be- 
low the falls, a dam having been con- 
structed for that purpose. Direct current 
supply the current 
but owing to the increased 


Jierce turbines of 


generators will for 


Minneapolis; 


distance, the St. Paul system will be 
operated by the three-phase system with 
the usual arrangement of transformers 


One of the three 
existing steam plants will be dismantled, 
but the others will be kept for use in 
emergencies. 


and rotary converters. 


A A A 
Che steamer “Paris,” of the “American” 
Line, has just made an entire eastward 
trip by the aid of one engine and one 
the of the port 
propeller shaft having been cracked on 


screw, outboard sleeve 
the last westward trip, entirely disabling 
that side. The made very good 
time for the run, and although she carried 
few the American 
flag and carried the mails at the usual 


“Paris” 


passengers, she flew 
subsidized rates, and so nobly carried on 
the purposes of her existence. 
A A A 

Mr. William Hoge, who is traveling 
representative of the Gratan & Knight 
Manufacturing Company, leather belt 
manufacturers, of Worcester, Mass., was 
presented with a gold medal by the man- 
agement of the recent fair held in New 
York for the benefit of the Commercial 
Travelers’ Home Association, the medal 
being presented to Mr. Hoge as being the 
originator and “ablest worker’ in behalf 
of the fair. 
A A 


On Thursday evening, January 21st, the 
employés of the Hendey Machine Com- 
pany, Torrington, Conn., gave a compli- 
mentary ball in the 
building which constitutes the latest addi 
tion to the plant. 


. AAA 
It is announced that a number of Hart- 


concert and new 


ley compressed air motor tricycles are 
to be put into service in Chicago for col- 
lecting and delivering mail matter. 
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Commercial Review. 


New YORK, SATURDAY EVENING, JAN. 23D. 

The trade prognosticators who have 
been scanning the stars during four years 
past for signs of improvement still fail to 
find anything that looks alarmingly lucky. 
It almost seemed, in view of some reports 
on machinery supply market last week, 
as if, in spite of the dullness in sister in- 
dustries and this 
itself, there were indications that things 
And notwith- 


contradictions in one 


were beginning to mend. 
standing some of the people who “re- 
ported progress” experienced, to om 
knowledge, a flurry of business about this 
time a year ago, which was transient in its 
nature; and notwithstanding the deliver- 
ances of such oracles as Dun and Brad 


(Continued on page 37 


A A A 
Business Specials. 


Transient Advertisements 40 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. 

Gear wheels, gear cutting. Grant; see page 16. 

Bronze pattern cast’gs. H. D. Phelps, Ansonia, Ct 

Forming Lathes. Mer. Mach.Tool Co.,Meriden,Ct, 

Milling Machs. Kempsmith Co., Milwaukee, Wis. 


Engine Castings 4% to 2H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st.,N.Y. 
Just Issued—Catalog No. 8. Mailed free. Clayton 
Air Compressor Works, 28 Cortlandt st., New York. 
Duplex and special gear cutters, counterbores, 
cutter and surface grinders, vertical millers, hand 
punches and shears. R. M. Clougb, New Haven, Ct. 
The American Ball-Bearing Co., of Cleveland, 
have exceptionally good facilities for the manu- 
facture of bicycle cups and cones: tempering, case 
hardening and grinding are a specialty with them. 


4 A A 


Help Wanted. 


Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
a line. The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appeat on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 

Help Wanted—Good pay for leisure hours. Geo. 
W. Lord, Philadelphia, Pa 


Wanted 
must have shop exp 


Competent draftsm‘n for mach. constr. ; 
Address Box 48, Am. Macu 


Designer and draftsman, printing presses. fold 
ers, printers’ special machinery; effective worker 
open Feb. 1. Box 45, AMERICAN MACHINIST. 


Wanted—Pos, by a punch and die maker. large 
experience, expert tool maker, fair draughtsman 
Address Box 35, care AMERICAN MACHINIST. 


Draftsman wants position; experienced in steam 
pump and general machinery; shop and drafting 
room experience, Box 39, AMERICAN MACHINIST 


4 man of experience and thoroughly up to date 
in manufacturing, wants position as foreman of 
machine shop or tool room, <A 1 reference. Box 
19, AMERICAN MACHINIS?, 


Wanted—The services of a first-class mechanical 
engineer; one familiar with the constr. and opera- 
tion of steam hammers preferred. Address, stating 
salary expected, Box 47, AMERICAN MACHINIST 

\ technical graduate, first-class draftsman, prac- 
tically familiar with the details of machine con- 
struction, would like to secure opening with re- 
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liable house ; references from late employer. A 
B and C, P. O. Box 2890, N. Y. City. 


Wanted— Pos. as foreman of tool room in bicycl 
factory; thoroughly up to date in every way; hav 
ing had 15 years’ experience in the bicycle line as 
workman, foreman and designer; Eastern experi 
ence chiefly. Box 37, AMERICAN MACHINIST. 

Wanted—By a thorough practical mechanic, too 
maker and draftsman, pos. with an English bicycle 
scientific instrument or specialty manuf’g concern 
where auto. and special mach’y is required; 16 yrs 
exp.; A 1 ref.; correspd. desired. Box 38, AM. Macn 

Change desired by exp. mach. and tool maker 
large exp. as foreman in mfg. type-writers, cash 
registers, sewing-mach. and similar work; can pro 
duce work accur’tely and econom’y on gear-cutters 
presses, milling and sew. mach, Box 46, AM. Macu, 


A A A 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week’s issue 
Answers addressed to our care will be for 
warded, 

Cheap 2d h’d lathes & planers. $.M. York,Clev'd,O. 

Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 


Best and cheapest Bolt Header, made by Baush 
& Harris Machine Tool Co., Springfield, Mass. 


Light and fine mach’y to order; models and eleo- 
trical work specialty. E. O. Chase, Newark, N. J. 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O 


The Dutton Wet Twist Drill-Grinder is sold by 
the Garvin Machine Co., of Spring and Varick 
streets, New York City. 

We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle 
town Machine Co., Middletown, Ohio. 

For Sale—-Entire equipment of a jewelry factory, 
whole or in part; Reed lathe, 12 in. x 5 ft.; also 
smaller lathe, presses, drop, rolls, gas furnaces, 
ete. Leward, 95 William st. 

We offer an exceedingly fine lot of first-class 
second-hand machinery, lathes, planers, shapers, 
drills, millers, serew machines, etc. Call, or get 
list 17 B. The Garvin Mach. Co., 440 Canal st. N.Y. 

Wanted—An Idea. Who can think of some sim- 

le thing to patent? Protect your ideas; they may 
ooh you wealth. Write John Wedderburn & Co.. 
Patent Attorneys. Washington, D. C., for their 
$1,800 prize offered to inventors. 


Columbia University 
in the Zity of New York. 


SCHOOL OF MINES, 

SCHOOL OF CHEMISTRY, 

SCHOOL OF ENGINEERING, 

SCHOOL OF ARCHITECTURE, 

SCHOOL OF PURE SCIENCE, 

Four years’ undergraduate courses and spec- 

ial facilities for graduate work in all departments. 
Circulars forwarded on application to the Secre- 
tary of the University. 
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.- IMPROVED .. 


15-inch Hendey Shaper. 


Latest Improvements. 
Useful Attachments. 
Strong and Powerful. 


---FOR... 


Die Work, Tool Room or General Shop Work. 


A AAA 


The stroke can be adjusted for curves with machine in motion. 
The stroke can be adjusted for angles with machine in motion. 
The stroke can be adjusted for irregular work with machine in 
motion. It has adjustable table for planing taper work; table 
can be removed for fastening work to apron. Has a strong 
graduated swivel vise. Quick work, rapid changes, modern ideas. 








This cut shows how stroke can be adjusted with machine in motion by micrometer; adjustment fine 
and delicate. SEND FOR CIRCULAR. 


AAaAA 


THE HENDEY MACHINE Co. 
TORRINGTON, CONN. 


Agents for the Pacific Coast — PACIFIC TOOL AND SUPPLY COMPANY, San Francisco, Cal, 


CHAS. CHURCHILL & CO., London and Birmingham. 
European | sciucHARDT & SCHUTTE, Berlin and Vienna. 
EUGEN SOLLER, Basel, Switzerland. 


Agents, 





rot ntir ‘ ] TY ly ‘ 
afte not ent Cly MSCOUTARCa l \ 


The condition of the 


IRON WORKING MACHINERY 


market, after one has gone through tl 
usual heroic effort necessary to har- 
monize and average conflicting reports 
seems to resolve itself into a state of some 


what better feeling and better inquiry 


with sales as yet not noticeably increased 


rhe railroads have not gotten ready to 
make purchases Phe bievele people, 
though buying some, are rather tardy 
about entering the market for tools thi 
year They may be holding off to see 
what one another are going to do Per 
haps after the New York and Chicagi 
bicvel sh ws | ve set the pace, a period 
oO ore demat i! 1 tl y set 
xport trade too ro 
WW { i ( here ( 1 
omewhat less act ( ré t to tre 
rders tl it has beet Chere 1 ymnne 
relaxation of effort owing to the return 
of the toreign ambassadors of variou 
houses. It is natural that this, like other 
kinds of trade, should have its seasons 
Taking things all in all, the market 


situation is not entirely unfavorable 
although the phrase “in the spring,” which 
crops out among some otherwise reassurt 
ing words, has a sound not quite as satis 
fying as might be. The representative of 
one of the Western companies finds that 
people are beginning to drop into th 
store and talk business, which they did 


not do two or three weeks ago 
WOOD WORKING MACHINERY 


This is a class of merchandise which, 
all along, has seemed more depressed than 
iron working machinery. There is but 
little change now from former conditions 
and yet some individual reports are de- 
cidedly bright 

The Glen Cove Machine Co. say: “The 
business situation in our line, in common 
with others, is, we think, improving, al- 
though gradually. The outlook is favor- 
able, and in our own business we have 
had good orders. Indeed the state of 
our trade is better now than it generally 
is at this season of the year.” 

The Berlin Machine Works say from 
their Eastern branch: “Onur business is at 
present better than we can explain and we 
shall be satisfied if it continues through 
the year pro rata as it has done already 
The territory covered by this office and 
from which the orders come includes 
New York State, New England, Pennsy]- 
vania, etc.” 

EXPORTS OF MACHINERY. 

The United States Treasury Depart- 
ment’s Monthly Summary of Finance and 
Commerce for November, 1896, shows: 
Total value of machinery included among 
domestic exports for the month, $2,386,- 
903, against $1,677,009 for November, 1895. 
The figures for October, 1896, were $2,425, 
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437, so the maximum for the season evi- 
dently was then reached. 

Our own summation of distinguishable 
items of machinery in the cargo manifests 
of exports from the port of New York 
which have been reported through the 
Custom House during the week ending 
January 23d, gives $390,000. 


THE IRON MARKET. 


While published reports of the status of 
the pig iron business are not all alarm- 
ingly bullish, we have heard some from par- 
ticipants in the market which afford ground 
on which to base hope. Messrs. Rogers, 
3rown & Co., who do a very large busi- 
ness in pig iron, detect a favorable sign 
in the fact that their sales in Chicago and 
St. Louis have been larger during the 
past week than hitherto; because an 1m- 
provement in the iron market is expected 
to come from the West. Exports of pig 
iron continue good, and the reason that 
their volume is not much greater still is 
because of the lack of freight room. 

The Sterling Steel Company, of Pitts- 
burg, has consolidated with the American 
crucible steel business of Thomas Firth 
& Sons, Limited, of Sheffield, England, 
and for the first time Sheffield steel will 
be made in this country under the famous 
process. 

An open market has been declared on 
machine bolts, common carriage bolts and 
nuts by the associations of their manufac- 
turers, while the discount rates fixed on 
stove and tire bolts in December will be 
maintained if possible 

Copper and tin are very bullish, as our 
quotations show. 

Quotations. 
New York, Monday, January 25th. 


Iron—American pig, tidewater delivery : 
No. 1 foundry, Northern...........-. $12 00 @§$13 00 


No. 2 foundry, Northern.......... 11 50@ 12 00 
No. 2 plain, Northern.... ....+s+s++++ 11 25@ 11 50 
Gray Forge.... .. .-os. ptbuccenes 10 50@ 11 50 
No. 1 foundry, Southern....... oeenes 11 50@ 12 00 
No. 2 foundry, Southern...........+++ 11 00@ 11 2 
No. 8 foundry, Southern........... . 1050@ 11 00 
No. 1 soft, Southern.......... pores 11 00@ 11 50 
No. 2 soft, Southern........cccesseee 10 50@ 11 00 


Foundry forge, or No. 4 Southern... 10 25@ 11 00 
Bar Iron—Base—Mill price, in carloads, on dock: 
common, 1.10 @ 1.15c.; refined, 1.20@1.50c. Store 
prices : common, 1.40 @ 1.50c.: refined, 1.50 @ 1.80c 
Tool Steel—Ordinary sizes, standard quality, 6@ 
7c., with some brands perhaps a little less; extra 
grades, 11 @ 12c.; special grades, 16c. and upward 
Machinery Steel—Ordinary brands, from store, 
1.60 @ 1.65¢e. 
Cold Rolled Steel Shafting—Base size, 2'4c. from 
store. 
Copper —Carload lots, Lake Superior ingot, 
12 00c.: electrolytic. 115¢¢.; casting copper, 11hoc 
Pig Tin—For 5 and 10-ton lots, 13.90 @ 14.00c., f.o.b. 
Pig Lead—In carload lots, 3.05 @3.10c., f.. 0. b. 
Spelter—In carload lots, New York delivery, 
3.90c., f. o. b. and upward. 
Antimony—Cookson’s, 714 @ 7léc.; Hallett’s, 654 
@ 6c. 
Lard Oil—Prime city, present make, commercial 
quality, in wholesale lots, 40 @ 42c. 


a‘ A A 
Manufactures. 
H. G. MeGhee & Co., Bedford, Va., will install 


new machinery. 

The Ohio Steel Company, Youngstown, O., will 
erect new furnaces 

Cc. P. Woodruff, of Williamsville, Mass., intends 
to build a planing mill. 

Messrs. Tolley & Betterton will erect a distillery 
at Chattanooga, Tenn. 


(Continued on page 39.) 


HARTFORD, 
@ CONN., U.S.A 


+ Pratt § Whitney Cos: 


++ MAKERS OF... 


= Fine Machine Cools. «= 


€omplete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Mak 
Tools for all Machine Work. Dro Hammers and tolieelion tong sates 
and Trimming Dies for all classes of work. 


England—Bvuck & HickMAN, 280 Whitechapel Road, London; E. 
France—FENWICK FRERES & Co., 21 Rue Martel, Paris. 
Germany and Austria—SCHUCHARDT & ScnuutTtTe, Berlin and Vienna 


Chicago—42 and 44 South Clinton St. Boston—21 Franklin St. New York—123 Liberty St 








“GREEN RIVER” PATENT SPIRAL FLUTED SHELL 
REAMERS ano ARBORS in CASES, 


SEND FOR CATALOCUE. 


WILEY & RUSSELL MFG. CO., Greenfield, Mass., U.S.A. 


Agents in Londun, SELIG, SONNENTHAL & CO., 85 Queen Victoria Street. 























e ROBINSON — “ Mechanism,” - - . - - $3.00 

M ac h i n e ry CROMWELL — * Toothed Gearing,” - - - - 1.50 
@ CROMWELL -— “Belts and Pulleys,” - - - - 1.50 

MacCORD — * Kinematics,” - - - - - 5.00 





JOHN WILEY & SONS, 
53 East Tenth Street, NEW YORK CITY. 


SPEAKING OF LATHES Y Weare building them ir 
‘ , . ‘ ® various sizesfrom_ 9-ir 
to 15-in, swing, in various lengths, both engine and speed 
lathes. Our designs are the latest and most approved 
while the workmanship, material and finish are of the high- 
est order. Our catalogue will tell you all about them, as 
well as of our planers, shapers, drills and other tools an 
supplies, 


SEBASTIAN LATHE COMPANY, 
117 and 19 CULVERT STREET, CINCINNATI, OHIO. 


STAR LATHES 


kkk 
Foot Power Screw Cut- 
ting, Automatic Cross 
Feed, 9 and 12” Swing. 
Send for Catalog B. 
Seneca Falls Mfg. Co. 


687 Water St.,Seneca Falls,N.Y. 











CATALOGUE FREE. = 





DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N.Y. 


Rows Ame, OF wg Potent oe Ting 

book, Com for Fava and forssqn Counlrrea, 
Covttinounty for he pant fourteen yearn, 
'96 THE NEW ’96 JENKINS '96 


JENKINS STANDARD pacy ¥.S the Perfection of Joint Packing. Instantaneous, 
~ Does Not Squeeze Out and not necessary to 


J 
~ Sis 
inSY) ues follow joi We g iar e it ast rears 
NENKINS ollow up joint. e giarantee it to last for years 


io 
Nw . 
on any and all pressures of steam or any kind of 


JENKINS STANDARD 
Koon noe I t rot, t 
. Joes not rot, burn 


<GIY fj 











~ 


joint where packing is required 
or blow out, therefore the best for all purposes, 
Call for and insist on having ’96 JENKINS ’96, 


stamped like cut... ° . 


JENKINS BROS., New York, Boston, Phila., Chicago. 


os \ NEA f 
: WORCESTER x 


Nw g 
Senp for Catacocue > \ Mass. 

















Automatic Solid Die Bolt 


THREADING 
MACHINES. 


Two Styles. Four Sizes. 
Send for Catalogue “‘ A.” 
Webster & Perks Tool Co. 
Cor. Spring and Monroe Sts., 


Springfield, Ohio. 


HARVEY HUBBELL 
Machinery and Tool Mfr. 
Improved Tapping Machines 


CREWS 


Machine Screws for electrical purposes 
Sample Box Free. 


33-35 Organ St., Bridgeport, Conn. 
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DON’T YOU THINK 


















That the manufacturer who 
builds Planers EXCLUSIVELY 
can furnish a better machine, 
and at comparatively less 
cost than those who build 
a variety of tools ? 


THE G. A. GRAY CO. 


Do Build Planers Exclusively ! 

Planers Only! ! 

Nothing But Planers!!! 
(SPUR-Geared and SPIRAL-Geared. ) 


The accompanying are a few illustra- 
tions from the new edition of our | 
Pocket Catalogue, which we will gladly 
mail on application. 

Address: 


THE G. A. GRAY CO. J 


CINCINNATI, OHIO. mar 








THE G.A.G RAY €0. \ 


CIN CINNATEO, 











32 in. x 32in. x 6 Ft 
= SPUR-GEARED. 





SPUR-GEARED. 


30 in. x 30 in. x 8 ft. 
SPIRAL-GEARED 
* SELLERS’ MOTION”). 














42 in. x 42 in. x 10 ft. 





The Emery Wheel Company, Springtield, O., ex 


pects to enlarge its plant. 


The Hagerstown, Md., Electrical Company will 


erect a new power house 


James Robinson, of Webster, Mass., is building 
an addition to his factory 


Mr. John Drake, of Traver, Cal., intends to build 
a machine shop at Reedley. 

Laughlin tin plate works at Martin's Ferry, O., 
will have a new mill erected 


It is probable that H, O. Havemeyer will erect a 
new sugar plant at Toledo, O 


rhe Willimantic Thread Company, Willimantic, 


Conn , are to instal new boilers 


Messrs. Melvin Earl & David Baum are erecting 
a vrist mill at Gloversville, N.Y 


Hamilton Bros Pittsburg, Pa., are to erect a 


new glass factory at Latrobe, Pa. 
The Dickson Manufacturing Company, Scranton, 
Pa., is enlarging its foundry plant 


Wm. C, Wynkoop, of Denver, Colo., is interested 


n the erection of a mill in Cochiti, Colo 


rhe Sullivan Foundry & Marine Engine Works at 
Sing Sing, N. Y., are nearing completion, 


lhe planing miilof Denton & Waterbury, Whites- 
boro, N, Y., was lately destroyed by fire 


The mill property of Mr. Robert Mackinnon, 


Little Falls, N. Y., will be enlarged shortly 


he plant of the North Shore Brewing Company, 
of Berea, O., was recently destroyed by fire 

rhe Weir Stove Company, Weir Village, Mass., 
will add another building to its large plant 

rhe Pennsylvania Oil Company's refinery at Cas 
per, Wyo., will have new machinery put in 

lhe Merrow Machine Company, Hartford, Conn., 
will make additions of machinery to their plant 

rhe Perth Amboy City Water Works, Perth Am- 
boy, N. J., are about to install new pumping en- 
ines 

The Ogdensburg Gas Company, Ogdensburg, 
N. Y., will erect a building for manufacturing pur- 
poses 

New machinery will be added to the plant of the 
Atlanta ‘Textile Manufacturing Company, At 


lanta, Ga 


At Snohomish, Was! to manufacture clutch 
pulleys, the Automatic Clutch Pulley Company has 
been formed 

Fire in the foundry of Goodal & Waters, Hamil- 
ton street, Philadelphia, Pa., caused damage to the 
extent of S2,000 

The mills and power houses of the Eureka Slate 
Company at North Poultney, Vt., were wholly de- 
stroyed by fire lately 

The American Chicory Company, of which C, 
jevan Oldfield is president, expects to erect a new 
factory at Omaha, Neb 

The Westlake Construction Company has been 
incorporated at St. Louis, Mo Incorporators, W. 
S. Westlake, ©. J. Barw kK, et 

The Central Pump Company, with A. P. Smith, 
J.C. A. Leppelman and F. J. Kuny as interested 
parties, has been formed at Chicago, I] 

The Tuthill Water Wheel Company has been in- 
corporated at San Francisco, Cal. Stephen J. Tut- 
hill, C. S. Booth and others are interested, 

The Webster Foundry Sand Company has been 
formed at Mt. Holly, Pa. Those interested are 
Jas P. Holmes, Geo. A, Wilbur and others. 

At Rochester, N. Y., the Electric Laundry Com- 
pany has been incorporated Directors, R. W, 
Groom, Chas. E. Lewis and Marquis K. Simpson 

At Berwick, Me., the Royal Supply Company has 
been organized, with Milton D Farnham, of 
Somerville, president, and Harry J. Taft, treasurer. 

The plant of Bagby & Rivers, Baltimore, Md., 
was recently destroyed by fire, the damage to the 
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buildings and machinery amounting to about $45,- 
OOU 

The Fox Paper Company’s plant at Crescentville, 
O., was recently destroyed by fire. It is estimated 
that 
$100,000 


machinery was damaged to the 


It is reported that the King Self-Measuring Oil 


Elevator will move from Providence 
R. 1., to Worcester, Mass. 
extended 
The Weber 
Kansas City, Mo 
one to Merida, Yucatan, one to 


the third to Caracas 


Company 
and the business will be 


Gas & Gasoline Engine Company, 


engines 


recently shipped three 


Kaslo, B. C., ane 


The Reese Manufacturing Company, of Irving 


ton, Va., has been formed with a capital of $100,- 
000 Geo. O 


Manning, Sr., is president and J. C. 


Manning is treasurer 


The Burt Labeling Machine Company has been 
formed at Baltimore, Md rhe following gentle 
men are interested: Lawrason Riggs, Chas. E 
Rieman, Allan McLane, ete. 

At Denver, Colo, a company has been formed 
which will begin the manufacture of (electric) light 


carbons The directors are J. F. Saunders, J. T 
Hand and J. D 

It is « xpected that ere long the new plant pro 
pos_d by the Newark Weldless Tube & Steel Com 
Dr. S. B. Bishop, of 


will be commenced 


Schoonmaket 


pany, of which Pittsburg, is 


president 


The Chattanooga Steel Roofing Company, Chat 
tanooga, Tenn., is preparing to build at once a 
large addition to its plant in South Chattanooga 


The cost will be from $3,000 to $4,000 

Alfred Herbert, Ltd., of Coventry, Eng., is open 
ing a showroom at 7 Leonard street, Finsbury, 
E. C., London, where an extensive stock of tools 
and machinery will be carried, particularly those 
of American production 

The Samuel Hunter Company has been formed at 
Buffalo, N. Y. The manufacture of stair and hand 
rails, etc.. will be engaged in. Samuel Hunter, of 
Leechburg, Pa., Aryel C. Buell, Frank C, King and 
others of Buffalo are interested. 

The Mack Injector Company, of Boston, Mass , 
has leased the building owned by the Lynn Gas & 
Electric Company, Lynn, Mass, and will go into 
the general machinery business in addition to the 
manufacture of locomotive injectors 


A A A 


New Catalogs, 


‘There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9'x1i2', 6x9 and 3%'x6’. 
We recommend the 6’ x9’ size for machinery 
catal When they must be larger or smaller, 
one of the other standard sizes should be 
adopted if possible. 

The Waltham Watch Tool Co., 
have issued a catalog in which is described the 
Van Norman ‘** Duplex” milling machine, which 
was illustrated and described in our issue of Oc 
tober 8, 1896. Different views of the machine are 
given, showing the cutter head in various posi- 
tions. It is 6 x 914 inches 

The Cincinnati Milling Machine Company, Cin- 
cinnati, O., have sent us a catalog devoted to the 
illustration and description of milling machines 
both plain and universal. and of various sizes. The 
descriptions of the various parts of the machines 
are very full and complete. The telegraph code 
used in ordering these machines is given also, and 
the catalog is standard size, 6x 9 inches. 


Springfield, Mass 


The Risdon Iron Works, San Francisco, Cal., send 
us catalogs Nos. 5 and 8, the former of which con 
tains illustrations and descriptions of hydraulic 
elevators and mining machinery, and the latter de 
scribes and illustrates various forms of mills, rock- 
breakers, concentrators and other machinery for 
grinding and reducing ores. They are both 634 x 
1044 Inches and contain some very fine half-tone 
pictures. 

The Buffalo Forge Co., Buffalo, N. Y., have sent 
us a copy of their 400 page 1896 catalog, which is 
bound in cloth and profusely illustrated with en 
gravings of fans, blowers, exhausters, and heating 
and ventilating machinery of various kinds, to- 
gether with half tone pictures of office buildings, 
mechanical schools, factories, churches, ete., in 
which this company’s system isin use. The cata- 
log is 744 x 9 inches. 


amount of 





WHO SELLS 
HANGERS ? 


sELL SMOOTHBORE nancers 


Becau 


as a pun 


se their bore is xyea/ly smooth—as smoot} 


barrel This gives the shaft the 


largest possible amount of bearing. 


sELL SMOOTHBORE uancers 


Because they are all self-oiling; have acham- 
ber that holds oil enough for six months. A 
great convenience. Far more reliable 
Much better than grease. 


very 


than oil cups 


sELL SMOOTHBORE uancers 


Because they arealladjustable. Very easily, 


quickly and cheaply put upand kept in 


sELL SMOOTHBORE unancers 


line. 


Because they are made in styles suitable for 
all purposes; for ceilings, floors, walls o1 
posts. Great variety of sizes in bore and in 
“drop” or *treach.”’ 


sELL SMOOTHBORE nancers 


Because they are very neat in design. There 


is a harmony or uniformity throughout all 


the sizes. 


sELL SMOOTHBORE nancers 


Because they are correctly proportioned; each 
size carefully laid out for the work and the 
strain to be borne. This is often lacking in 


other Hangers. 


sELL SMOOTHBORE uancers 


Because the workmanship is very accurate 
They are ground true on the base and finely 
fitted throughout. 


sELL SMOOTHBORE nancers 


Because they are fashionable; that is, they 
are the prevailing style of Hangers. People 
do not want any other styl 


sELL SMOOTHBORE nancers 


Because you can buy them cheaper than you 
can make your own, Thisis possible because 
we make a specialty of them and run this de- 
partment ona large scale. You don’t make 
your own set-screws or twist dri.ls, as in olden 
times, and you ought not to make your own 
You know of some of the triumphs 
Let us show you one of 
Send for our 


Hangers. 
of specialization 
them in the line of Hangers. 
booklet and discounts, 


sELL SMOOTHBORE nancers 


Because we carry a large stock from which 
you can draw and shipments can be made on 


receipt of telegram. We have a very simple 


and handy code. 


SMOOTHBORE HANGERS 


ARE MADE BY 


P. PRYIBIL 


512 to 524 West 4st St. 


Telegrams, ‘“Pryibil,’’ Newycrk. 
Use A. B. C Code 





GOOD 
BOOKS 


 ON.. 


Electricity 


We have on sale the fol- 
lowing books on electrical 
subjects that we can rec- 
ommend as reliable and 
desirable: .*.  .% 3% 


The Electric Railway of To-day. H. B. Prindle 


1890. Describes the machinery and construction of 
the electric railway. 555144x7Min. pages. Many 
illustrations. Paper cover... 5o0c. 


Dynamo Electric Machinery. Sylvanus P. 
Thompson. 1890. A small book by a great man 
Explains the action and classifies dynamos. Best 
book for the money. A little simple algebra. 214 


334 x 6 in. pages, 56 illustrations 





How to Build a (44 H. P., 44H. P., 1 H. P., 4 H. P.) 
Dynamo or [lotor. A. E. Watson. 1894. A series of 
small books with working drawings. Each....50c. 





Practical Dynamo Building for Amateurs. 
Frederick Walker. 1890. Shows how to wind for 
any output and tells why. 104 334 x6 inch pages. 
19 illustrations....... joa tnedewbeeeanewereeeyens 50c. 


The Electric Transformation of Power and Its 
Application to the Efectric Motor, Puillip Atkin- 
son. 1893. Explains in untechnical language the 
essential facts regarding the application of elec- 
tricity to the driving of machinery. 233 5x 7% in 
pages. 96 illustrations...... ere ....- $2.00 





The Elements of Electric Lighting. Phillip At- 
kinson. 1893. A comprehensive book giving the 
essential facts regarding electric lighting in plain 


language. 255 5 x 7\%-inch pages; 104 illustra- 
RE wend: vancanevegereracessecveaesubeeenaawes $1.50 


Practical Dynamo Building. L. C. Atwood. 1893. 
An excellent book on the construction, winding, 
testing and operation of dynamos. Contains work- 
ing drawings of small and medium sizes. 143 734 x 
10144 inch pages, with many drawings and full page 
illustrations. . IEEE $3.00 


What is Electricity? John Trowbridge. 1896 
An excellent general treatise on electricity from 
the scientific standpoint, put in plain language and 
without mathematics. Recommended for begin- 
ners. 3085 x 74-inch pages; 53 illustrations. .$1.50 





The Dynamo—How Made and How Used. S. R. 
Bottone. _1895..... $1.00 

Electro Motors—How Made and How Used.. 58. R. 
Bottone and A. M. A. Beale. 1891 .. Soc. 

The above books explain the principles of action 
with working drawings of small machines. In- 
tended for practical men. The second book pre- 
supposes a knowledge of the principles of elec- 
tricitv which are given in the first. 





Practical Management of Dynamos and Motors. 
Crocker and Wheeler. 1896. Written by electrical 
machinery builders in order to give instruction in 
the use of dynamos and motors. Has special chap- 


ters on locating and remedying faults. An excel- 
ent book. 2065 x 74-inch pages; 98 illustra- 
eeteeeeee. Gee $1.00 


tions 


THE AMERICAN MACHINIST 
PUBLISHING CO. 


256 Broadway, New York. 
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DRILLING MACHINES—Continuea. 

Niles Tool Works Co., New York. 

Norton & Jones Machine Tool Works, Plain- 
ville, Conn. 

Pond Machine Tool Co., Plainfield, N. J. 

Pratt & Whitney Co., Harttord, Conn. 

Prentiss Tool & Supply Co., New York. 

Rogers, John M., Boat, Gauge & Drill Works, 
Gloucester City, N. j. 

Sellers & Co., Inc., Wm., Philadelphia, Pa, 

Sibley & Ware. South Bend, Ind. 

Snyder, J. E., Worcester, Mass. 

Strelinger & Co., Chas. A., Detroit, Mich 

Timolat, J. G., New York. 

Union Tire Co., Plainfield, N. J. 

Warner & Swasey, Cleveland, O. 

Wells Bros. & Co., Greenfield, Mass. 

Wilkinson & Co., A. J., Boston, Mass. 

Wiley & Russell Mfg. Co. Greenfield, Mass. 

Woodward & Rogers. Hartford, Conn 

Wormer Mchy., Co., C. C., Detroit, Mich 


DRILL GAGE, 


Wyke& Co., J., East Boston, Mass. 


DRILL RODS. 
Abbott, Wheelock & Co.. Boston, Mass. 
Crescent Steel Co., Pittsburgh, Pa. 


DRILLS, TWIST. 
Besly & Co., Chas. H., Chicago, IIl. 
Cleveland Twist Drill Co, ¢ “a oO. 
McFadden Co., Philadelphia, Pa 
Montgomery & Co., New York. 

Morse Twist Drill & Machine Co. .. New Bed- 
ford. Mass 
Syracuse Twist Drill Co., 


DROP FORGINGS. 


Wyman & Gordon, Worcester, Mass. 


DYNAMOS. 
Colburn Electric Mfg. Co., Fitchburg, Mass. 
Crocker-Wheeler Electric Co.. New York, 
General Electric Co., New York, 


DYNAMOS, NICKEL-PLATING. 
Colburn Electric Mfg. Co., Fitchburg, Mass, 
Diamond Machine Co., Providence, Kk. I 


ELECTRIC MACHINERY. 
Crocker-Wheeler Electric Co., New York, 
General Electric Co., New York. 


ELEVATORS. 


Albro-Clem Elevator Co., 


EMERY s 
Besly & Co., Chas. H., Chicago, Ill. 
Diamond Machine Co., Providence, R. I. 
a Corundum Wheel Co., Brightwood, 

Mass. 

Montgomery & Co., New York. 
Norton Emery Wheel Co., Worcester, Mass, 
Safety Emery Wheel Co., Springfield, O. 
Strelinger & Co.. Chas A, Detroit. Mich, 
Vitrified Wheel Co., Westfield, Mass. 


ENGINES, GAS AND GASOLINE. 
Advance Mfg. Co , Hamilton, O 
Daimler Motor Co., **Steinway,”’ 

City. XN. ¥. 
Mietz & Weiss, New York. 
Norman Co., J. J., Chicago, Ill 
Otto Gas Engine Works. Philadelphia, Pa. 
Pierce Engine Co., Racine, Wis 
Springfield Gas Engine Co., Springfield. ¢ 
Weber Gas and Gasoline Engine Co., Kansas 
City, Mo. 
Webster Manufacturing Co., Chicago, III 


‘ENGINES, STEAM. 
Ames Iron Works, Oswego, N. Y 
Buffalo Forge Co., Buffalo, N. Y. 
Forbes & Co., W. D., Hoboken, N, J. 
Frick Co.. The. Wavnesboro, Pa. 
Greenfield, W. G. & G., East Newark, N. J. 
Weston Engine Co., Painted Post. N. Y. 
‘FEED WATER HEATERS AND 
PURIFIERS. 
Hoppes Mfg. Co., Springfield, O 
Taunton Locomotive Mig. Co., Taunton, Mass 


FILES. 
Arcade File Works, New York. 
Besly & Co.. Chas. H., Chicago, Ill. 
McFadden Co.. Philadelphia. Pa. 
Montgomery & Co., New York. 
Nicholson File Co., Providence. R. I 
Strelinger & Co., Chas. A., Detroit, Mich 


Bh tad CONSTRUCTION 


TERIALS 
Johns Mfg. Co., 


Syracuse, N. Y. 


Philadelphia, Pa 


Long Island 


H. W., New York. 


FORGES. 


American Gas Furnace Co., New York. 

Buffalo Forge Co., Buffalo, N. Y. 

Wilkinson Co. The Chicago, Ill. 
FRICTION CONES. 

Evans Friction Cone Co., Boston, Mass. 
FURNACES. 

American Gas Furnace Co., New York. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
GAGES. 

Brown & Sharpe Mfg. Co., Providence, R. I 

Coffin & Leighton. Syracuse. N. Y. 

Gardiner Bros., Danielson, Conn. 

Pratt & Whitney Co., Hartford, Conn. 

Rogers’ John M., Boat. Gauge & Drill Works. 

Gloucester City, N. J. 
Wyke & Co.. J. Ex ast Boston, Mass. 





ECONOMY Brings PROSPERITY. 


..- THE... | 
World Renowned 





Automatic Injector 





1S THE Most ECONOMICAL AND DURABLE 
BOILER FEEDER 
Working range 23 to1501bs Steam, 
|Penecatnv Speciars work to 250 Ibs, Steam, 
Send tor Catalog. 


PENBERTHY INJECTOR Co. 
124 SEVENTH ST., DETROIT, MICH. | 
Largest Injector M: inufacture rs in the Worid 











A NEW CATALOGUE 


of Fine Machinists’ Tools has just been issued by 


T. SLOCOMB & Co., Providence, R. 1, and it 
Should be in the hands of every thorough me- 
chanic and believer in good tools in the best me- 
chanical work. Ask for new Catalogue * E.” 


\ BEVEL GEARS 


Cut Theoretically Correct. 
Special ame” for ng worm 


FANS Nuco 6 BILGRAM, 
h 









Machinist, 
440 N. 12th St., Phila., Pa. 


HIGH CLASS ENGINE LATHES. 








PATENTED 
> With New and Valu-. 
» able Features. « 
> MADE ONLY BY 


THE BRADFORD MILL COMPANY, 
Catalogue ‘‘A”’ describes our Lathes, CINCINNATI, OHIO, U.S.A. 


sent on application, 


ENGLAND : Chas. Churchill & Co,, Ltd., London & + “hr 
NEW YORK: Garvin Machine Co. , Spring and Varick Si 









HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers 


810 Wainut Street, PHILADELPHIA. 


¢? Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of 
Science applied to the Arts, sent free and free of post- 

etoany onein anv part ofthe world who will fur- 
nish his address. 





’ P. BLAISDELL & CO., 
Manufacturers of 


Machinists* Tools 


ondon Agts.: Worcester, Mass. 
C, W. Burton, Grirrrrus & Co 











BLOND 


Pearl & Plum 





GEAR CUTTERS. 
Brainard Milling Machine Co., Boston, Mase, 
Brown & Sharpe Mtg. Co., Providence,k, 1. 
Gould & Eberhardt, Newark, N 
Grant Gear Works, Boston, Mass, 
Hill, ong & Co., Boston, Mass. 
McCabe, J. J., New York. 
Pratt & ty hitney Co., H artford, Conn 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc., Wm_., Philadelphia, Pe, 
Whiton Mach. Co., D. E., New London, Conr, 
GEARS. 
Albro-Clem Elevator C« Philadelphia, Pa 
Bilgram Hugo, Philz 1de ip hia, ka 
Boston Gear Works, Boston, Mass 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Grant Gear Works. Boston. Mass. 
Morse, Williams & Co., Philadelphia, Pa 
New Process Raw Hide Co., Syracuse, N. ¥, 
Shriver & Co., T., New York. 
GRAPHITE. 


Dixon Crucible Co., Joseph. Jersey City, N. J. 


GRINDING AND POLISHING 
MACHIN 


° 
Besly & Co., Chas. H., Chicago, Ill 
Brown & Sharpe Mfg. Co., Providence, R. I 
Builders Iron Foundry, Providence, R. I. 
Diamond Machine Co., Providence, R, I. 
Garvin Machine Co., New York, 
Hill, Clarke & Co., Boston, Mass. 
Landis Bros., Waynesboro, Pa 
Norton Emery Whee! Co, Worcester, Mass, 
Prentiss Tool & Supply Co., New York. 
Sellers & Co, Inc., Wm, Philadelphia, Pa. 
Strelinger & Co., Chas. A., Detroit, Mich 
Wells Bros. & Co., Greenfield, Mass. 


Barker & Co, William, Cincinnati, O. 
Diamond Machine Co., Providence, R. 1. 
Trump Bros. Machine Co., Wilmington, Del, 


GRINDING MACHINE, CUTTER. 
Brown & Sha: pe Mfg. Co., Providence, R. 1 
Cincinnati Milling Machine Co., Cincinnati, QO, 
Davis & Egan Machine Too! Co., The, Cincis- 


nati, O. 
Diamond Machine Co , Providence, R. I, 
Garvin Machine Co., New York 


Hill, Clarke & Co, Boston, Mass. 
Norton Emery Wheel Co., Worcester, Mase, 
Pratt & Whitney Co., Hartford, Conn 
Prentiss Tool & Supply Co . New York. 
Wells Bros. & Co., Greentield, Mass 
Woodward & Rogers, Hartford, Conn. 
GRINDING MACHINE, SURFACE, 
Brown & Sharpe Mfg. Co, Providence, R. 
Diamond Machine Co., Providence, R, I, 
Woodward & Rogers. Hartford, Conn, 
GRINDING MACHINE, UNIVERSAL. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Diamond Machine Co., Providence, 
Landis Bros... Waynesboro, Pa. 
HACK SAWS. 
Besly & Co., Chas. H., Chicago, Ill. 
Montgomery & Co., New York. 
Q. & C. Co.. Chicago, Ill 
Strelinger & Co.. Chas. A., 


DROP. 
Long & Allstatter Co., 
Miner & Peck Mfg. Co., 
Mossberg & Granville Mfg. Co., 
R. I 


Detroit, Mich. 


Hamilton, O. 
New Haven, Conn. 
Providence, 


Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York. 

Stiles & Fladd Press Co., Watertown, N. Y, 

Stiles & Parker Press Co, Brooklyn, N. ¥ 
HAMMERS, POWER. 

Bradley Co., The, Syracuse, N. ¥ 

Bremer Machine Co, G. J., Kalamazoo Mich 

Hill. Clarke & Co., Boston, Mass. 


HANGERS. 
Prvibil. P. New York 
Sellers & Co., Inc., Wm., Phil 

HOISTS. 

Maris Bros., Philadelphia, Pa 
Sellers & Co., Inc., Wm . Philadelphia. Pa. 


HYDRAULIC MACHINERY. 


The Watson-Stillman Co.. New York 


INDICATORS. 
Ashcroft Mfg. Co 

INJECTORS. 
Hayden & Derby Mig Co., New York 
Penberthy Injector Co., Detroit. Mich. 
Sellers & Co.. Inc. .Wm.. Philadelphia, Pa, 


TACKS, LEVELING. 

Newark Machine Tool Works, Newark, N. J, 
«J TER. 
Baker Bros., Toledo. O. 
Mitts & Merriil, Saginaw, Mich. 
LATHES (see also Turret Lathes). 
Barnes Co., W. F. & John. Rockford, Il. 
Beaman & Smith, Providence, R. I 
Blaisdell & Co. P.. Worcester, Mass. 
Bradford Mil! Co., The. Cincinnati, O 
Brown & Sharpe Mfg. Co.. Providence, R. I. 
Bullard Machine Tool Co., Bridgeport, Conn 
Davis & Egan Machine Tool Co., The, Cir cin- 

nati. O 

Diamond Machine Co., Providence, R. 1. 
Dietz, Schumacher & Bove, Cincinnati. O 
Fifield Tool Co.. Lowell, Mass 
Fitchburg Machine Works, Fitchburg. V ase 


adelphia Pa, 


, New York 











Flather & Co., Nashua, N. H. 
Gould & Eberhardt, Newark, N. J. 
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LA THES—Continued. 
Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & ee Boston, Mass. 
Le Blond, R. K., Cincinnati, O. 
McCabe, J. J. hew York. 
McFadden Co., Philadelphia, Pa. 
New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co., New York. 
Oliver, W. W., Buffalo, N. Y. 
Pond Machine Tool Co., Plainfield, N. J. 
Pratt & Whitney Co., Harttord, Conn. 
Prentiss Tool & Supply Co., New York, 
Reed Co., F. E., Worcester, Mass. 
Sebastian Lathe Co. . Cincinnati, oO. 
Sebastian-May Co., Sidney, O. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Seneca Fails’ Mfg. Co., Seneca Falls, N. Y. 
Stark, John, Boston, Mass. 
Wells Bros. & Co., Greenfield, Mass, 
Wormer Mchy. Co., C. C., Detroit, Mich. 


LUBRICA TORS, 
Lunkenheimer Co., Cincinnati, O. 
MA TS’ TOOLS SUPPLIES. 


Armstrong Bros.’ Tool Co., Chicago, Ill. 
Gardiner Bros., Danielson, Conn. 
Montgomery & Co., New York, 
Sawyer Tool Co., Athol, Mass. 
Smith, E. G., Columbia, Pa. 
Standard Tool Co., Athol, Mass. 

MILLING CUTTERS. 
Brown & Shar ~ By . Co., Providence, R. I. 
Cincinnati Milli achine Co., Cincinnati, O. 
Erlandsen, J., lew York. 
Garvin Machine Co., New York. 
Reinecker, J. E., Chemnitz-Gablenz, Ger- 

many 


MILLING MACHINES. 
Beaman & Smith, Providence, R. I. 
Brainard Milling Machine Co., Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, K. I 
Cincinnati Milling Machine Co., Cincinnati, O. 
Clough, R M., New Haven, Conn. 
Davis 4 Egan Machine Tool Co., The, Cincin- 

nati, 

Forbes & Co., W. D., Hoboken. N. ss 
Garvin Machine Co., New York, 
Hill. Clarke & Co., Boston, Mass. 
nam Machine Tool Co., 


MeCabe, J. J., New York. 
Merge nthaler & Co., Ott., Baltimore, Md. 
Newton Mach. Tool Works, Philadelphia, Pe. 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Reed Co., F. E., Worcester, Mass. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Waterbury-Farrel Foundry & Machine Co 
Waterbury Conn 
MOLDING MACHINES. 
Tabor Mfg. Co, Elizabeth, N. J. 
MOTORS, ELECTRIC. 
Crocker-Wheeler Electric Co., New York. 
Dallett & Co., Thos. H.. Philadelphia, Pa. 
General Electric Co., New York. 


Milwaukee, 


Abhott Wheelock & Co., Boston, Mass. 


OIL CUPS. 


Lunkenheimer Co., Cincinnati, O. 


ohns Mfg. Co., H W., New York. 

eerless Rubber Mfg. Co., New York. 
PAINTS. FIRE-PROOF. 

ohns Mfg. Co.. H. W New York. 
PATENT ATTORNEYS. 
Gooch, Charles J. 


Dyer & Driscoll, New York. 
Wedderburn & Co.. 


, Washington, D. C. 
tohn, Washington, D. C. 
PATTERN LETTERS. 
Montgomery & Co.,, New York. 
Wells Heber New York. 
PERFORATED METALS. 
Mesvington & King Perforating Co., The, 
licago ° 
PHOSPHOR BRONZE. 
Phosphor Bronze Smelting Co., Ltd., Phila- 
delphia. Pa 
PIPE CUTTING AND THREADING 
MACHINES. 


Armstrong Mfg. Co., The, Bridgeport, Conn. 
Curtis & Curtis. Bridgeport, Conn. 
Detrick & Harvey Machine Co., Baltimore, 


Johns § Bros., New York 


Geometric Drill Co., New Haven, Conn. 
Hill, Clarke & Co., Boston, Mass. 
National] Machinery Co.. Tiffin, O. 
Saunders’ Sons. D., Yonkers. N. Y. 
Wells Bros. & Co, Greenfield, Mass. 
Wilev & Russell Mfg. Co., Greenfield, Mass. 
PIPE FITTINGS. 
Tight Joint Co.. New York 
PLANERS. 
Betts Machine Co., Wilmington, Del. 
Davis & Egan Machine Tool Co., The, Cincin 
nati, © 
Detrick & Harvey Mach. Co., Baltimore, Md 
Fitchburg Machine Works, Fitchburg, Mass 
Flather & Co., Nashua, N. H. 
Garvin Machine Co., New Y ork. 
Gray Co., G. A., Cincinnati, oO. 

















fine finish 
it very highly, 
s without them. 

without a pair 





Surprised ! 


iwi ~MrR. R.WEIDMER, Conneaut, 


Vn sent me came to hand, and will say 
that I am surprised as to the accuracy and 


shop begin to see the advantage ra using your 
Beam-Calipers.”’ 


COLUMBIA CALIPERS 


Made in all Standard Graduations, 
Metric and Vernier. 
Ask your dealer for my tools. 


E. G. SMITH, Cotumsia, PA. 


Write and find out why. 


O., says: “The Caliper you 


of the instrument. I appreciate 
and cannot see how I did so long 

No machinist’s ‘. t is complete 7 
of your Calipers. e boys in our 











WILSON bROs. 
MACHINISTS’ TOOLS AND MODELS, 


Punches and Dies, 


SPECIAL MACHINERY. 


DAYTON MACHINE AND TOOL WORKS, 


24 South St. Clair St., DAYTON, 0. 





RADIAL DRILLS. 


Wm.E.Gang & Co. 


oe 


1108-1110 HARRISON AVE., 
CINCINNATI, OHIO, U. S. A. 





SCREW-CUTTING , 


fod 4. ng) ee) 2 


ano TWIST DRILL GAGE: 


JWYKE&CO.E BostonMass. USA.» ; 


MFR'S 


CHA> CHURCHILL 8 
SCHUCHARDT & 





PATENT UNIVERSAL 


ANG 


FINE MACHINISTS TOO 
— FOREIGN AGTS.=—— 

2CO.CROSS ST. LONDON ENGLAND 2 4 
SCHUTTE, SPANDAUER STRASSE 


BERLIN. GERMANY. 








Drop Hammers, 


Special Mach’y Dies. 


THE STILES & FLADD 
PRESS CO., 


WATERTOWN, N. Y. 


Presses, 














1 i ng BROOKLYN, N. Y. 


Chicago: 96 W. 


PRESSES, 


Dies, Shears and 
Special Mach’y 


FOR ALL 


SHEET METAL WORK 


4))-Page Catalogue. 
Correspondence Solicited. 


Drop Hammers. 


Special Catalogues of g 


BICYCL Fand 








ELECTRIC'L TOOLS x. nw: 







Washb'n St. Fr ia 





ower Press 


ee PLANERS—Continued. 






Hilles & Jones Co., Wilmington, Del. 
McCavpe, J. ]., New York. 

New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamilton O., 
Niles Tool Works Co., New York 
Pedrick & Ayer Co., Philadelphia, Pa 
Pond Machine Tool Co., Plainfield, N. J. 
Pratt & Whitney Co, Harttoru, Conn 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc Wm., Philadelphia, Pa, 
Whitcomb Mig. Co., W orcester, Mass. 
Wilson, W A., Rochester. N. Y. 

Wormer Mchy. Co., C. C., Detroit, Mich 


PNEUMATIC TOOLS. 


Haesler & Co., C. H , Philadelphia, Pa. 


POLISHING WHEELS. 
Builders lron Foundry, Providence, R. L 
Diamond Machine Co., Providence, R. I. 
PRESSES, DIES, ETC. 
Bliss Co... E W., Brooklyn, N. 
Bremer Machine Co.. G. é:: 
Ferracute Machine Co. 
McCabe, J. J.. New York 
ns © Granville Mfg. Co., Providence, 


ridgeton, N. J. 


Stiles & Fladd Press Co., Watertown, N. ¥. 
Stiles & Parker Press Co., Brooklyn, N. Y. 
Toledo Machine & Tool Co., The, Toledo, O 
PUBLICATIONS. 
Home Study. Scranton. Pa 
PUMPING MACHINERY. 
Deane Steam Pump Co., Holyoke. Mass. 
Greenfield, W. G. & G., East Newark, N. J. 


Bemis & Call Hardware and Tool Co , Spring- 


field, Mass. 
PUNCHES AND SHEARS. 
Bliss Co, E. W. ee a *, Ss 
Bremer Machine Co., G. J.,. Kalamazoo, Mich 
Buffalo Forge Co. Buffa O. N. Y 


Davis & Egan Machine Tool Co., Cincinnati,O. 


Dayton Machine & Tool Co., Dayton, O. 
Hilles & Jones, W ilmington, Del, 

Long & Allstatter Co , Hamilton, O. 
McCabe, J. J.. New York 
Mossberg & Granville Mfg. Co., Providence, 
Waterbury-Farrel Foundry & Machine Co., 

Waterbury Conn. 

Watson-stiilman Co.., 


RAW HIDE. 


New Process Raw Hide Co., Syracuse, N. ¥ 


The, New York. 


Cleveland, O. 
Baltimore, Md 
New Bed 


Cleveland Twist Drill Co., 

Mergenthaler & Co., Ott.,. 

Morse Twist Drill & Machine Co., 
ford, Mass. 

Pratt & Whitney Co.. Hartford, Conn. 

Wells Bros. & Co. Greenfield, Mass 

Wi' “. & RUILS. Mfg. Co., Greenfield, 


ROCK D 
- Sergeant Drill Co., New York 
Rand Prill Co. New York. 


ROLLING MILLS. 


Mossberg & Granville 


R. I. 
ROOFING ASBESTOS. 


T hn Mf Co. H. W., New York. 


RUBBER GOODS, 

Peerless Rubber Mfg Co, New York 
RULES, GRADUATED STEEL. 

Cothn & Leixhton Syracuse, N. Y 

Darling. Brown & Sharpe Providence, R. ] 

Sawyer Tool Co., Athol Mass 

Standard Tool Co Ath“1, Mass. 

Wryke & Co., J., East Boston, Mass. 


Mass 


Mfg. Co., Providence 


SAWS. 
Q. & C. Co., Chicago. I). 
SAWING MACHINES, METAL. 
QO. & C Co., Chicago, II 
SCHOOLS. 
Columbia University. New York 
Institute for Home Study of Engineering 
Cleveland. © 
International Correspondence Schools, Scra: 
ton, Pa 


SCREW MACHINES (see Turret Lathes). 


SCREWS, MACHINE, 
Cleveland Machine S: rew Co., 
Flather & Co,. Nashua. N H 
Hubbell, Harvey. Bridgeport, Conn, 
Mckadden Co., Philadelphia, Pa. 


Cleveland, O 


Worcester Machine Screw Co., Worcester 
SCREW PLATES. 

Machinists’ Supply Co., Chicago. I] 

Reece. Edw J. Greenfield, Mass 

Wells Bros. & Co.. Greenfield Mass, 

Wilev & Russell Mfg. Co., Greenfield, Mass 
SCREWS. 


Cleveland. O. 
Mass 


Cleveland Machine Screw Co. 

Worcester Mach. Screw Co., Worcester, 
SHAFTING, ETC. 

Pryibil, P. New York. 

Sellers & Co., Inc.. Wm., 
SHAPERS. 


Betts Machine Co., Wilmington, Del. 


Philadelphia, Ps 


Davis & Egan Machine Tool Co., The, Cincin- 


nati, O. 


Dieses Mick. 
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SHAPER S—Continued. 
Fitchburg Machine Works, Fitchburg, Mass. 
Flather & Co., Nashua, N. H. 
Garviu Machine Co., New York. 
Gould & Eberhardt, Newark, N. J. 
an Cd Machine Co., Torrington, Conn. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, 5. 5 New York. 
New Haven Mtg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamilton, O. 
Pratt & Whitney Co., Hartford, Conn. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


SHEARS, ROTARY. 
Bethlehem Fdy. & Machine Co., South Beth- 
ehem, Pa. 
SLOT TERS. 
Betts Machine Co., Wilmington, Del. 
Niles Tool Works Co., Hamilton, O. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


SOLDERING FLUID. 


Elliott Chemical Works, Newton, Mass. 


SPECIAL MACHINERY. 
Beaman & Smith, Providence, R. L 
Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Machine Co., G J., Kalamazoo, Mich. 
Dayton Machine & Tool Co., Dayton, O, 
Geometric Drill Co., New Haven, Conn, 
McMullin Mtg. Co., F. R., Chicago, Il. 
Mergenthaler & Co., Ott., Baltimore, Md. 
Toledo Machine & Tool Co., The, Toledo, O. 


STAMPS, STEEL. 
Sackmann, F. A., Cleveland, O. 
STEEL. 


Abbott, Wheelock & Co., Boston, Mass. 
Crescent Steel Co., Pittsburgh, Pa. 
aa & Co., B. M., Boston, Mass. 
McFadden Co.. Philadelphia. Pa. 
TAPPING ATTACHMENT. 
Beaman & Smith, Providence, R. 
TAPPING MACHINES. 
Hubbell, Harvey, Bridgeport, Conn 
Woodward & Rogers, Hartford, Conn, 


McFadden Co., Philadelphia, Pa. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg Co., Greentield, Mass. 
MACHINES. 
Webster & Perks Machine Tool Co., Spring- 
field, O. 
TOOL HOLDERS. 
Armstrong Bros ’ Tool Co., Chicago, II]. 
Gould & YS. OVI Newark, N. J. 
TRAMWA 


Coburn At I Track Mfg. Co., Holyoke, 


? 
Almond, T. R., Brooklyn, N. Y. 
LAT Screw Machines). 
Bardons & Oliver, Cleveland, O. 
Bradford Mill Co., The, Cincinnati, O. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Cleveland Machine Screw Co., Cleveland, O. 
Davis & Egan Machine Tool Co.. The, Cincin- 
nati, O 
Garvin Machine Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
fones & Lamson Machine Co., Springfield, Vt. 
cCabe, J. New York. 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co., New York. 
Pratt & Whitney Co.. Hartford, Conn. 
Prentiss Tool & Supply Co.. New York 
Warner & Swasey. Cleveland, O 
VALVES. 
Consolidated Safety Valve Co., New York. 
—— Bros., New York. 
/unkenheimer Co., Cincinnati, ¢ 
VENTILATING FANS. 
Backus Water Motor Co.. Newark, N. J. 
Buffalo Forge Co.., ™= N. Y. 
Sturtevant & Co., B. ., Boston, Mass. 


VENTILATORS. 


Pancoast Ventilator Co., Philadelphia, Pa. 


Hill Clarke & Co., Boston, Mass. 
McCabe. J. J.. New York. 
McFadden Co.,. Philadelphia. Pa. 
Niles Tool Works Co., New York. 
nes & Ce. Chas. A., Detroit, Mich. 
Wyman & Gordon Worcester, Mass 
WATER MOTORS. 


Backus Water Motor Co., Newark, N. J. 


Goodyear, S. W., Waterbury, Conn. 

Waterburv Machine Co.. Wz aterbury, Conn. 
WIRE ROPE (Iron and Steel). 

Trenton Iron Co., The, Trenton, N. J. 
WOODWORKING MA 2 

Barnes Co., W. F. & John, Rocktord, Il. 

. A. Fay & Seen ¢ o., Cincinnati O. 

-ryibil. P., New York. 

Seneca Palle Mfg, Co., Seneca Falls, N. Y 
WORM GEARS. 

Albro-Clem Elevator Co., Philadelphia, Pa 

Morse. Williams & Co, Philadelphia, Pa 


Bemis & Call Hardware and Tool Co., Spring- 


pes field, Mass 4 





— Loe S22 ee oe 
= Bemis & Call 
Hardware and Tool Co. 


P. 0. Box a SPRINGFIELD, MASS. 
i 


Makers of Nut, Pipe, Combination and S. Wrenches, 
Calipers, Saw a Punches, Etc. 
sk for 


OCR Or COO Ch OOO OOaee eet 


MOSSBERG & GRANVILLE MFG. CO. 


a Aa 


HEADQUARTERS ror 











a? a? > Pe > Le | 
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DROP, PUNCHINC, DRAWINC, BROACHING 


Modern FOOT AND SCREW 


RESSES——— 


a aA 


ESTIMATES GIVEN ON ALL CLASSES OF 


...Die Work... 


Aa Aaa 





* PROVIDENCE, R. lI. 


No. 1 Auto. Drop Press. 





HE Pans that are used in «« HOPPES ’’ Feed 
Water PURIFIERS Look like the Cut. 
“Catch on to the shape.” They Keep Boilers 
Clean and free from Scale. The mud can’t get 
away. The scale forms on the underneath surface. 


THE HOPPES MFG. CO., Springfield, 0. 








Catalog D tells more about it. FREE. 








ADJUSTABLE BLADE REAMER TO FINISH gy 


JOUN. M. ROGERS 
GLOUCESTER CITY. Ng. 


















to in. by 16ths 


Surpasses anything on the market. All sizes in stock from ‘» in, 


Ask for New Red Book 
THE JOHN M. ROGERS, BOAT, GAUGE and DRILL WORKS, 
CLOUCESTER CiTy, N. J., U.S.A. 


Slab Milling Machines 


EXCLUSIVELY. 


Horizontal or Vertical Spindles. 


SIZES: 
‘ 15°, 20°, 24°, 36°, 48°, 60 


"Patent Inserted Tooth Cutters. 


CAN BE MADE ANY WIDT 





iny length. 


Write for Photographs or our latest Catalogue 
just out. 


> ® 
the Ingersoll Milling Machine Co. 
P.O. Box 2777, Rockford, Ills., U.S.A. 


36" x 36° x 8 Slab Milling Machine. 


Net Shipping Weight, 22,000 lbs. 
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:| Betts Machine Company, 


EXTENSION TUNSIRUEUSS 
Boring and Turning Mills 


ARE THE LATEST 





Factors in Economic Mechanics, and are Indispensable 


for Shops having a large range of Boring 
and Turning Work. 


WE MAKE 


6-8 ft. Mill, swings 8 
ft.; takes work 51 in. 
high. Code “* ARCTIC.” 

7-10 ft. Mill, swings 10 
ft.; takes work 58 in. 
high. Code “ BOREAS.” 

10-16 ft. Mill, swings 16 
ft.; takes work 75 in. 


To move the Upright 
back for Extension Bor- 
ing is the work of but 
a few minutes, and in 
the larger sizes is ac- 


complished by 





high. Code “CLIMAX.” POWER. 
44-20 ft. Mill, swings 20 

ft.; takes work 96 in. oh 

high. Code “ DUNDEE.” 

a An Extension Piece, as 
ALL MODERN shown in the adjoining 
FEA TURES, cut, is used for the large 
Embracing 


boring, in the smaller 

Large Ratio of Gearing. 

Generous Table Speeds. 

Positive and Entirely Inde- 
pendent Feeds. 


sizes. 


In the larger sizes an 





Independent‘ Boring 
Perfect Counterbalance to e 
Tool Spindles. Head is furnished. « 


6-8 ft. Mill, arranged for Extension Boring. 


THEY ARE GUARANTEED TO DO RAPID AND ACCURATE WORK 
UP TO THEIR EXTENDED SIZE. 


All these Mills are “self-contained,” and require no expensive foundations. 


We always make these Mills with two heads on the Cross-rail, and 
all quotations are on that basis. . 


We keep the smaller sizes in stock, and the larger ones in process, so 
that immediate or prompt delivery is assured. 


+ FIXED ial MILLS —We build the Standard or “FIXED” Mills, for those preferring them, in 
Sizes from 5 feet to 16 feet. SEND FOR NEW CATALOGUE. 
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The Hayden &"Derby Mfg.'Co. Lkdson Pressure 
Ste Manetactarers of kecording and Alarm Gauge. 


Metropolitan Injectors. 


oh al 
Made for 
Steam, No 
Ammonia, Plant 


Air, Gas, complete 
Water and 


Hydraulic 


without 








one, 
Pressures. 
> rs 
“ uM 
| 
} 35,000,000 gallons of water are delivered every hour by 
ss . ____ Metropolitan Injectors. 250 In use on Standard Oil Co.'s Pipe Lines. 
; ; fo ** * “ Tinos ag Co.'s 4. soilers and Furnaces. 
Recognized as the **‘ Highest Standard in every country of the ma © * Brooklyn, N. Y. ater Mains. 


Address Sole Man cture 
The Ashcroft M: eaduivating Co.. 
New York. 


| 
world.” Send for book, Practical Information on Injectors, 
sent free. 


Offices and Salesrooms 
111 Liberty Street, 


III Liberty Street, New York. South Canal Street, 47 Pearl Street 324 Telephone Building 
Chicago, I), Boston, Mass Pitisburgh, Pa 
South Canal Street, 47 Pearl Street, 324 Telephone Building. Send for our special pamphle ts on Gauges, idicators 
Chicago, I11. Boston, Mass Pittsburgh, Pa etc., sent free. 





CORRESPONDENCE INSTRUCTION IN 
MECHANICAL ano ELECTRICAL ENGINEERING ff 





| 





THE COMPLETE MECHANI- | 


CAL SCHOLARSHIP 


is designed for 
MACHINISTS, 
PATTERN MAKERS, 
BOILER MAKERS, 
TOOL MAKERS, 
DRAUGHTSMEN, 
SHOP FOREMEN, 


Apprentices and others who desire to edu- 
cate themselves as Mechanical Engineers. 


It includes instruction in Arithmetic, Algebra, 
Geometry and Trigonometry, Elementary Me- 
chanics, Hydromechanics, Pneumatics, Heat, 
Mechanical Drawing,Steam and Steam Engines, 
Strength of Materials, Applied Mechanics, Boil- 
ers, Machine Design, Dynamos and Motors. 
This Scholarship is fully described in our 8 
page Mechanical Circular, which will be sent 
iree 





THE MECHANICAL- ELEC- 
TRICAL SCHOLARSHIP 


is designed for 


ELECTRICAL ENGINEERS, 
SUPERINTENDENTS AND FOREMEN OF 
ELECTRICAL WORKS, 

CIVIL ENGINEERS, 

MACHINISTS, 

DRAUGHTSMEN, 


And others who wish to qualify them- 
selves to design, install and operate Me- 
chanical and Electrical Machinery. 


It includes instruction in Arithmetic , Algebra, 
Geometry and Trigonometry, Elementary Me- 
chanics, Hydromechanics. p neumatics, Heat, 
Mechanical Drawing. Steam and Steam Engines, 
Strength of Materials, Applied Mechanics, Boil- 
ers, Machine Design, Fundamental Principles 
of Electricity. Applied Electricity, Dynamo- 
Electric Machine Design, Electric Lighting and 
Transmission of Power 

This Scholarship is fully described in our 1 
page Electrical Circular, which will be sent free 





THE “MECHANICAL DRAW- 
ING SCHOLARSHIP 


is designed for 
ALL WHO 
WISH TO BECOME 
MECHANICAL DRAUGHTSMEN, 


Or learn to make and read Drawings. 


It includes instruction in Arithmetic, Mensura- 
tion and the Use of Letters in Algebraic Form- 
ulas and Mechanical Draw 

It seems incomprehensible to many how Draw 

ing can be taught through the mails, yet we 
have qualified thousands to make neat, well- 
lettered drawings without ever seeing or con- 
versing with one of them rhis is due to the 
clear and concise instruction on Drawing and 
the superior character of the Drawing Plates 
sent our studentsto work from. We have never 
met with anyone whom we uld not teach to 
draw, many our students completing the 
work within four months 
This Scholarship is full 
pave Mechanical Circular ‘ 
tree 


lescribed in our 88 
will be sent 


Correspondence instruction enables any man who will study to secure the technica! education necessary to advance in his trade or pro- 


fession. His studies need not take time from his work but may be carried on at home. 


Instruction and Question Papers and Drawing Plates 


prepared especially for our students, at an expense exceeding One Hundred Thousand Dollars, are furnished free. Instructors direct the student 


and assist him in his studies. 
diploma or certificate. 


Mention subject in which you are interested, and send for Free Circular and Book of 1,000 Testimonials from Students. 


THE INTERNATIONAL CORRESPONDENCE SCHOOLS, 


Box 819, 


No time is set in which a course must be finished, but the instruction is continued until the student receives his 


WE CAN REFER TO STUDENTS IN ALL PARTS OF THE UNITED STATES, CANADA OR MEXICO. 


Write to 


Scranton, Pa. 








16 AMERICAN MACHINIST 





February 4, 1897. 








Latest Types of 








Labor Saving Machinery. 


For All Classes of Work. 
PATTERNS FOR OVER 300 DIFFERENT MACHINES. 





THE NILES TOOL WORKS CO., samuton ono. 


Branches: New York, Philadelphia, Boston, Chicago, Pittsburgh. 


Machine Tools 






ee 


Works: 

















s 


Ss Seek F 2 , Z 

J. A. FAY & EGAN CO., 34 South Canal St., Chicago, 
STRONG, CARLISLE & TURNEY CO., 193 Bank St., Cleveland, O. 
E. A. KINSEY & CO.,, 331 West Fourth St., Cincinnati, O. 


These Machines 
THOS, K, CAREY & BROS. ¢ 00. 26 Light St., Baltimore, Md. 


are sold 
by the following J. J. McCABE, 14 Dey St., New York City. 
Agents: PACIFIC TOOL & SUPPLY CO., 162 First St., San Francisco, Cal. 
SCHUCHARDT & SCHUTTE, Berlin, C., Germ’y, and Vienna, Austria. 


CHAS. CHURCHILL & CO., Ltd., London and Birmingham, England, 
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NICHOLSON FILES 


have had a universal reputation formany yearsofbeing  _ aqui 


THOROUGHLY RELIABLE. 











ce NO UNCERTAINTY 
3 IN BUYING OR USING 
NICHOLSON FILES. 


NICHOLSON FILE COMPANY, ¥, 
PROVIDENCE, R.I., U.8.A. 

Largest Producers in the World. P) 

e 
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| Whim Aas Ve. Succi, PHILADELPHIA. 


THE NEW TOOL GRINDER, No. 2? 
THE CENTRIFUGAL SAND MIXER? 
HAVE THE VICARS’ MECHANICAL STOKER? 


- 
: 











20 century 


GEAR CUTTER 


it's a LEADER_e 
NOT a follower. 
LIKE A HUMAN 


being, only of metal. 
Built in 16 STYLES & SIZES py 


GOULD & EBERHARDT, 


NEWARK, N. J., U. S. A. 








EXPORT TRADE ST. LOUIS, MO. 


A SPECIALTY. 





WHEELS 


GE A R CUTTING 


Grant Gear Works, 
125 South 11th Street, 
PHILADELPHIA. 
6 Portland Street, 
BOSTON, 
86 Seneca Street 
CLEVELAND. 





FLAT TURRET 
LATHE. 


Jones & Lamson Machine Co. 
Springfield, Vt., U.S. A. 
SOLE BcILDER OF THE aisles 


Flat Turret Lathe. 


FOREIGN REPRESENTATIVES : 
M. Koyemann, Charlottenstrasse 112, Dusseldorf, 
Germany. 
Adolphe Janssens, 16 Place de la Republique, Paris, 









rance, 
Charles Churchill & Co., 9-15 Leonard St., Finsbury, 
London, E.C.,and6 Albert St., Birmingham, Eng. 
Henry Kelley & Co., 26 Pall Mall, Manchester, Eng. 














Send for Catalog. 


“ ACME 


Machinery Co. 










ACME BOLT AND 
RIVET HEADERS, 
ACME SINGLEAND ¢ 
DOUBLE AUTO- 
MATIC BOLT CUT- 
TERS, cutting from 
1-8 in. to 6 in. diam. - 


ALSO SEPARATE 
HEADS AND DIES. 


Che Deane HOLYOKE. 
STEAM PUMPS 


FOR EVERY 
SER VICE. 




















Boiler Feed Pump. 
DEANE STEAM PUMP CO. 
HOLYOKE, MASS. 


New York. Boston. Chicago. 
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